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Miss Bkomfield, 67 volumes from the library of W. A. Bromfield. 
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Staixtos, £25.* 


J. \V. Dusxiso, £123 5s. 
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H. J. Fust, towards the cost of his paper on Geographical 
Distribution, £25. 

The Roy.al Society, for the same, £25. 
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J. W. Duxmxg, £50. 
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J. W. Duxning, £20. 

The same, the entire stock of eight vols. of the Transactions. 

1872. 

'Ihe same, towards cost of publications, £50. 


1875. 
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H. T. Staixtox, £20 10*. 6</. 
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1882. 
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1883. 

1884. 


J. W. Dusjiixri, £50. 

H. T. Staixto.v, £40. 

W. B. Spence, his late father’s library. 


1885. 

J. W. Dvnninc, £35. 

The same, the whole cost of the Society’s Charter. 


1893. 

The same, towards cost of publishing the Library Catalogue, £25. 


1894. 

The same, £45. 

The Misses Swan, £250 for the “ Westwood Bequest,” the 
interest to be used for plates in the Transactions. 

F. D. Godman (in this and subsequent year.s), “Biologia Centrali- 
Americana.” 


1898. 

Mrs. Stainton, about 800 volumes and pamphlets from H. T. 
Stainton’s Library. 

1899. 

S. Stevens, legacy, £100. 

1902. 

G. W. Palmeb, M.P., towards cost of ijrinting G. A. K. Marshall’s 

paper on the Bionomics of .African Insects, £30. 

Prof. E. B. PouLTON, towards cost of plates, £65. 

1903. 

H. J. Elwes, cost of plates to illustrate his paper on the Butterflies 

of Chile, £36 18s. 2d. 

F. D. Godman, cost of plates to illustrate his paper on Central and 
S. American Erycinidae. 
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1904. 

I. L. L. Feltham, towards cost of plates for B. Trimen’s paper on 
S. African Lepidoptera, £20. 

1906. 

rlie same, towards cost of plates for B. Trimen's paper on African 
Lepidoptera, £20. 

1908. 

E. A. Elliott (in this and sub3e(iuent years), Wytsman’s “ Genera 
Insectorum.” 

1009. 

Cli. Obekthur (in this and subsequent years), his “Lepidopter- 
ologie oomparL-e.” 

1910. 

Dr. T. A. Chapmax, towards cost of plates for his papers on Life- 
histories of Lepidoptera, £25. 

1911. 

Sir G. Kexhick, Bart., cost of plates for his paper on Butterflies of 
Dutch New Guinea, £54. 


1912. 

Dr. T. A. Chapm.as, cost of pLates for his papers on Life-histories 
of Lepidoptera, £35 Gs. 5d. 

1913. 

The Eoval Society, towards the publication of D. Sharp’s paper 
on the Genitalia of Coleoptera, £60. 

1914. 

F. D. Godjias, cost of plates for G. C. Champion’s papers on 

Mexican and Central American Coleoptera, £22 7s. Gd. 

G. T. Bethuxe-Baker, cost of 12 plates illustrating his Pre.sidential 

Address. 

1915. 

J. J. JoicEY, cost of plates for his papers on Lepidoptera from 
Dutch New Guinea, £82 11s. 

Dr. G. B. Loxgstaff, cost of plates for Dr. Dixey’s paper on New 
Pierines, £32. 

Prof. E. Melpola, legacy (subject to the life-interest of Mrs, 
Meldola), £500. 

1916. 

Dr. T. A. Chapmax, for plates, £68 7s. M. 

1917. 

Mrs. Meldola, for books for the Library, £31 10s. 

E. E. Geeex, large binocular microscope. 
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1910. 

Dr. T. A. Chapman, F.R.S., cost of plates to illustrate his papers, 
£56 19s. 3d. 

1920. 

Donations in aid of the purchase of 41 Queen’s Gate — 

Dr. G. B. Longstaff, £1000. 

The Honble. N. C. Rothschild, £500. 

Dr. H. Eltringham, Sii- G. H. Kenrick, The Rev. F. D. 
Morice, W. G. Sheldon, each £100. 

R. Adkik, G. T. Bethcne-Baker, Dr. T. A. Chapman, \V. M. 
Christy, H. Massey, Prof. E. B. Poulton, each £50. 

B. H. Crabtree, E. E. Green, Dr. G. A. K. Marshall, 
G. A. J. Rothney, each £25. 

H. E. Andrewes, £21. 

H. J. Elwes, E. B. Nevixsox, G. T. Pop.ritt, O. Whittaker, 
each £20. 

Dame Alice Godmax, hook-shelves and fittings for the Library. 

•J. J. JoiCEY, in aid of the furnishing of 41 Queen’s Gate, £100. 

Dr. T. A. Chapman, F.R.S., cost of plate to illustrate his paper, 
£30. 

1921. 

Donations in aid of the purchase of 41 Queen’s Gate — 

The Rt. Hon. Lord Rothschild, £105. 

W. M. Christy, £50, making with a similar donation in 1920, 
£100 in all. 

W. G. F. Nelson, £6:i, reduction of solicitor’s charges. 

W. J. Kaye, £50. 

W. Schmassmax, £50. 

R. Adkix, £40, cancellation of debentures drawn. 

E. C. Bedwell, £28 T-i. 6d., reduction of surveyor’s charges. 
H. Willoughby Ellis, £26 5s. 

Lt.-Col. R. S. Wilson, £25. 

H. St. John Doxisthorpe, £21. 

Miss E. F. Chawner, £20. 

Sir John T. D. Llewelyn, Bart., £20. 

K. J. Morton, £20. 

J. J. JoiCEY, Lantern and Stand for the Meeting Room. 

Dr. T. A. Chapman, F.R.S., £29 5s., to illustrate his paper in the 
Transactions, 1920. 

The Rt. Hon. Lord Rothschild, £22 15«. 4ci., cost of plates in 
the Proceedings for 1920. 

Jesus College, Oxford, through Prof. E. B. Poulton, F.R.S., £100. 
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1932. 

Donations in aid of the purchase of 41 Queen's Gate — 

The Misses Chapman, in memory of their brother, the late 
Dr. T. A. Chapman, F.R.S., £500. 

G. A. J. Rothney (be<]^uest), £150. 

R. Adkin, £70, cancellation of debentures drawn. 

E. E. Green, £25 (makini; £50 in all). 

W. H. B. Fletcher, £25. 

Sir' A. Bcchan-Hepburn, Bart., £20. 

E. W. Adair, £20. 

The Misses Chapman, two bookc:ises. 

1933. 

Donations in aid of the purchase of 41 Queen’s Gate — 

N. C. Rothschild (bequest), £1000. 
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in his Faunula Coleopierorum Birmaniae. By H. E. 
Akdrewes. 


[Read October IStb, 1922.] 

The subject of this memoir is a series of exactly one bundled 
species of Carabidae, nearly all new at that time, described 
by Dr. H. M. Schmidt-Goebel in the year 1846. This 
collection, along with much other interesting material, 
has been sent to me for examination by Dr. Jan Obenberger 
on behalf of the Directors of the Prague Museum, and 1 
desire to ofEer him and them my warm thanks for their 
courtesy and assistance. During the seventy-seven years 
which have elapsed since the Faunula was pubUshed there 
have been numerous references in entomological literature 
to the species described, but subsequent identihcations, 
generally founded on the descriptions, have frequently 
been erroneous, and to many species there has been no 
reference at all. So far as is revealed by the literature of 
the subject, Chaudoir is the only author who personally 
examined the collection, and his observations do not throw 
a great deal of light upon it. 

In 1889, and at greater length in 1892, Bates published 
in the Annals of the Genoa Museum an account of the large 
collection of Carabidae formed by Mr. Leonardo Fea in 
Burma : a considerable number of the species were identi- 
fied with those described by Schmidt-Goebel, and Dr. 
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tiSiVo. to whom I am much indebted for his kind help 
both on this and other occasions, sent at my request from 
the Genoa Museum the whole of these specimens for 
examination and comparison with the typical examples. 

The collection was formed during the years 1836-40 by 
Dr. J. W. Heifer, a physician of Czech nationality, who 
seems to have spent a considerable time in the East. He 
collected first at Bushire in Persia, then for a few months 
in the neighbourhood of Calcutta, and subsequently for 
a much longer period in Tenasserim. Here he made Mergui 
his headquarters and thence made numerous excursions 
in all directions : these were partly exploring expeditions 
on behalf of the Indian Government for coal and other 
minerals, but largely also with a view to collecting insects. 
Early in 1840 he went to the Andaman Islands and was 
there killed by the islanders. The whole of his collections 
were sent home to Prague, the last section being brought 
by his widow, who made some further additions to it 
both at Mergui and at Darjiling. Heifer seems to have 
done his best to keep distinct the insects taken in the 
different localities, but was not entirely successful. Schmidt- 
Goebel was doubtful regarding the locality of many of 
the species he described, Chaudoir expressed similar doubts, 
and, although I think the localities given are in the main 
correct, we cannot feel quite sure about them, and some 
are almost certainly erroneous. 

It was the author’s intention to describe the insects of 
the Heifer collection in a series of ten or twelve papers 
with numerous illustrations, but only one number appeared, 
with three plates; this deals with the Carabid group 
Truncatipennes, and breaks off in the middle of a descrip- 
tion at the commencement of a section on the Scaritini. 
Dr. Obenberger informs me that Dr. Schmidt-Goebel was 
a Pole, who practised as a physician in Prague. At about 
the time when the Faunula was being written, it seems that 
he was obliged to move rather suddenly to Krakow, and 
presumably it was owing to this that the work was dis- 
eontinued. As, however, he lived for many years after- 
wards and only died on Aug. 7, 1882, the explanation is 
not altogether satisfactory. 

Considering the period when he lived I consider Schmidt- 
Goebel’s work first-rate. His descriptions in the main 
are detailed and accurate, so that I make no attempt in 
the following pages to redescribe the species he dealt with, 
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but merely add notes on such points as he omitted, with 
a few comments which I hope may be of use in identif 3 dng 
the various species, some indication of their geographical 
distribution, and all the references I can find made by 
subsequent authors. In quoting my two papers on old 
t 3 rpes of Carabidae pubhshed in these Transactions in 
1919 and 1921, I have only cited in a parenthesis those 
dates and the page referred to. I have numbered the 
species and go through them seriatim, following the order 
in the Faunula. 

1. Casnonia bimaculata (p. 18). Chaud., Bull. Mosc. 
1848, i, 47 ; id. Bull. Mosc. 1850, i, 26 ; id. Bull. Mosc. 
1872, ii, 407 ; Bates, Ann. Mus. Civ. Gen. 1892, 381 ; Andr., 
Ann. Mag. Nat. Hist. (9), iii, 1919, 479. 

Schmidt-Goebel mentions two specimens from the 
Burmese Provinces, but there are actually three examples 
in the collection. In 1848 Chaudoir proposed for the 
species the new name C. distigma (C. bimaculata having 
been used by Eedtenbacher in 1844), and in 1919 1 proposed 
for the genus the new name Arame (Casnonia being a 
synonym of Ophionea). 

Bates records the species from Katha in Upper Burma ; 
I have seen this example and another specimen from Bhamo, 
both taken by Mr. L. Fea, and agreeing perfectly with the 
typical specimens. He also mentions a specimen from 
S.E. Borneo (Doherty). I have seen one other example, 
labelled “ Pagat, Borneo (Grabowsky),” which was pre- 
sented to me by Mr. T. G. Sloane. 

It is curious that Schmidt-Goebel, usually so accurate 
an observer, should have missed the setiferous pores on 
the elytra, such an important character in this genus, 
but they are small and in the typical specimens the setae 
are nearly all abraded. In my example, which agrees 
in other respects with those from Burma, the setae are 
long, upright, and very conspicuous. There are seven 
on interval 3, of which five are rather close together on 
the front half, and two, mote widely separated, nearer 
the apex; intervals 5 and 7 have each one, on 5 at about 
a fourth from base, and on 7 at about a fourth from apex. 
In the Fea examples some of the setae have gone, but most 
of the pores are visible. 

2. Casnonia tetraspilota (p. 19). Chaud., Bull. Mosc. 
1848, i, 49; id. Bull. Mosc. 1872, ii, 406; Andr., Ann . 
Mag. Nat. Hist. (9), iii, 1919, 479. 
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Thercf are two specimens labelled Tenasserim. As in 
the preceding species the elytral setae are abraded, but 
there are four pores clearly visible on interval 3, of which the 
two hind ones are rather close together. There are no pores 
on intervals 5 or 7. An example from the Indian Museum 
is labelled “ Assam, Garo Hills, Tura (S. W. Kemp),” 
and was taken at Ught ; a second one is labelled “ East 
side of Dawna Hills, 2100 feet (F. H. Gravdy).” There 
is also an example in the British Museum labelM “ Anda- 
man Is. (Soepstorff) ” ; this has no head, and the elytral 
spots are yellower and more elongate than in the type 
form. 

3. OpUonea cyanoeephala F. (p. 20) (1921, 161). I need 
not repeat my previous notes on this species, but I may 
add that on interval 3 there are four setiferous pores, two 
on the front half, and the other two close together near the 
apex. The single example in the collection is labelled 
“ Bengal.” 

4. Ophionea interstitialis (p. 20). Gestro, Ann. Mus. 
Civ. Gen. 1875, 855; Bates, Ann. Mag. Nat. Hist. (5), 
xvii, 1886, 199*; id. Ann. Soc. Ent. Fr. 1889, 279; id. Aim. 
Mus. Civ. Gen. 1892, 380; Bouch., Ann. Soc. Ent. Fr. 
1903, 172 ; Maindr., Bull. Soc. Ent. Fr. 1910, 35. 

There are two specimens. The author refers to the 
numerous setiferous pores on interval 3; in both typical 
specimens and in most of the examples I have examined 
there is also one near the base on interval 5. The species 
is widely distributed through S.E. Asia, including the 
Malay ^chipelago. 

5. Opliioaea nlgrofasclata (p. 21). Bates, Ann. Mus. 
Civ. Gen. 1892, 380; Bouch., Ann. Soc. Ent.'Fr. 1903, 
172 ; Maindr., Bull Soc. Ent. Fr. 1910, 35. 

Three typical specimens. On interval 3 in this species 
there are five setiferous pores, two on the front half, and 
three close together near the apex. 

This well-known species is found in N. E. India, Burma, 
Indo-China, and the Malay region. In Plate 3 of the Atlas 
to Lacordaire’s Genera Coleopteronim there is a figure 
(No. 2), alleged to be 0. cyanoeephala F., but actually 
representing this species. 

6. Odacantha litura (p. 22). Chaud., Bull Mosc. 1872, 
ii, 404; id. Bull. Mosc. 1877, ii, 266; Bates, Trans. Ent. 
Soc. Lond. 1883, 278; Bouch., Ann. Soc. Ent. Fr. 1903, 
173 ; Andr., Ann. Mag. Nat. Hist. (9), iii, 1919, 479. 
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The two typical specimens belong to difierent* species, 
both coming under ^e genus Arame; I designate these 
(1) and (2). The coloration is similar, but l£e author’s 
description of the apical testaceous marking does not 
convey a very accurate impression. In each case interval 
3 has three setiferous pores. 

(1) Head almost circular in outline, the eyes very flat, 
with rounded genae, the upper surface coarsely punctate, 
sides, clypeus, and labrum smooth, but cl 3 rpeus with a few 
small punctures at base. Prothorax as long as head, 
much dilated in middle and constricted before base, densely 
and coarsely punctate. El}rtra deeply striate, the striae 
coarsely punctured on basal half, where the intervals 
are very convex, intervals 7-8 hardly raised near apex, 
testaceous apical border covering about a fifth of elytra, 
rather dark, but lighter on intervals 2-4. This specimen 
agrees with the description rather better than (2), and I 
propose to retain for it the name of litura. I have in my 
collection another Burmese example, taken at Tharrawaddy 
by the late Mr. 6. Q. Corbett. I have compared with the 
type Bate’s two specimens, taken by Mr. George Lewis 
on Virgin’s Peak, Nagasaki, and they agree with it very 
well. 

(2) Head elongate, triangular, eyes moderately flat, front 
ra^er sparsely punctate, clypeus quite smooth, the upper 
surface behind level of eyes smooth and polished. Prothorax 
elongate, not much dilated in middle or much constricted 
at base, surface as coarsely punctate as in (1), though 
rather less closely. Elytra a little more elongate than 
in (1), the striae less deep and intervals therefore less con- 
vex, though not flat, intervals 7-8 raised on each side in 
the form of a small boss near apex, testaceous apical 
border covering about a fourth of elytra, a little lifter 
on intervals 3-4 and 7-8. I have compared this specimen 
with the type of Arame {Casnonia) gradliceps Bates (Ann. 
Mus. Civ. Gen. 1892, 381), which came from Bhamo, and 
with a second example from Teinzo. I find it to agree 
very well with these, especially with the latter, in which 
the eyes are a little more prominent and the prothorax a 
little wider. Other localities are : — Burma, Tharrawaddy 
and Taung-ngu (G. Q. Corbett)-, Bengal, Calcutta “at 
light ” (^’. H. Gravely), and on the Eastern Bengal Railway 
(S. M^. Kemp)\ Cambodia, Kompong Kedey (R. Vitalis 
de Sedvaza). 
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This appears to be the spedmen figured in the unsuc- 
cessful Plate I, No. 9 — at aU events it represents it better 
than it does the specimen I have designated litura. On 
the assumption that t h is view is correct, I may point 
out that in the figure the eyes are too prominent, the 
prothorax too much narrowed in front, the surface with 
too few and too small punctures, the elytra a little too 
short and with the striae too shallow, the apical marking 
too light, too uniform, and too clearly defined in front. 

7. Drypta obscura (p. 23). 

Chaudoir (Bull. Mosc. 1861, ii, 551) referred vaguely 
to this and the two following species, but wthout attempt- 
ing any identification : so far as I know, this is the only 
reference. 

I find that this species, of which there are three typical 
examples in the collection, is very closely allied to D. 
crassiuscvla Chaud. from N. India. The type of Chaudoir’s 
species measures 10'5 mm., but an example which I com- 
pared with it is 12‘5 mm. long. Schmidt-Goebel’s species 
is a little smaller, viz. lO'O mm. Though very dark, it 
is bluer in colour, the apex of the femora is black over a 
greater length, the tibiae are black (testaceous in cras- 
siuscula), and the tarsi brown. The puncturation through- 
out is rather finer, there is a larger smooth area on middle 
of front, the prothorax is rather wider, the sides more 
rounded in front, the front angles less conspicuous, and 
the border minutely but more sharply tuberculate. 

D. crassiuscvla Bates (Aim. Mus. Civ. Gen. 1892, 383) 
from Shwegu is rather larger, the apex of the femora (nar- 
rowly) and the whole of the tibiae black; the elytral 
intervals are rather flat and the surface more densely 
punctate. The border of the prothorax is more clearly 
tuberculate even than in obscura, and much more than in 
crassiuscula Chaud. 

Bates says of his D. siderea (Ann. Mus. Civ. Gen. 1892, 
382) that its only near ally is the Bornean D. mandibularis 
Cast. To my eyes it is a very near neighbour of the 
species considered above, differing chiefly in the wholly 
blue-black colour of the legs and the rougher sculpturing 
of the elytra, the intervals being rather more convex, 
smoother along median line, the punctures in the striae 
more evidently transverse. It seems to me quite possible 
that soni^ of these species may have to be united, when 
more matmal is available for study. 
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8. Dnrpta lugens (p. 23). 

A single example, 9'0 mm. in length, strikingly like the 
preceding species in form, but with narrower head and 
prothorax, and much less inflated genae. The general 
coloration is darker, with only a suggestion of blue, joint 
3 of the antennae black, tibiae and tarsi testaceous. Head 
very coarsely and confluently punctate, much more so 
than in obscura, without any smooth area on front. Pro- 
thorax relatively narrow (much more so than in obscura and 
rather more so than in crassiuscula), coarsely and confluently 
punctate, border minutely crenidate (as in crassiuscula). 
Elytra much more finely and closely punctate than in 
the other two species, and therefore duller in appearance, 
a little less closely on interval 3. 

I have seen no other example of this species. 

9. Drypta tristis (p. 23). 

Another single example, nearly lO'O mm. in length. 
I have seen no other example, and I know of no near ally. 
As Schmidt-Goebel has given a fairly adequate descrip- 
tion, I need not describe the species again, but I think 
it may be useful if I compare it with another well-known 
Indian species, such as D. flavipes Wied. 

Black, but with a veryr distinct brassy reflection (not 
mentioned in the description) on the disk of the elytra. 
Head about the same size, the eyes rather less prominent, 
the neck strongly constricted behind the eyes, the punc- 
turation similar. Prothorax rather flat above (not cylin- 
drical as in flavipes), with a well-marked but not crenulate 
border, much wider in front, with rounded sides, con- 
tracted at three-fourths from apex, the hind angles pro; 
jecting a bttle outwards; median line more strongly 
marked, and basal foveae distinct, surface quite as closely 
and rather more finely punctate. Elytra about the same 
length, but a good deal wider, a little less convex, the outer 
angle of the apical truncature completely rounded, striae 
wider, deeper, and rather more coarsely punctate, the 
intervals more convex, surface much more finely but not 
more closely punctate; the legs thicker, the femora in 
particular being more stoutly built. 

10. Dendrocellus discolor (p. 24) = Desera nepaiensis Hope 
(Zool. Misc. 1831, 21) (1919, 170). A single example. 
My surmise as to the identity of these two species turns 
out to be correct, and for further details I need only refer 
to the note under D. nepaiensis in my former paper. 
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11. Oendroeellus flavipes (p. 24) (1919, 170). 
Schinidt-Gk)ebel identified his species doubtfully (and 

erroneously) with Dryjita flavipes Wied. (Zool. l^g. ii, 
1, 1823, 60). In Drypta the claws are simple, in Desera 
(= Dendroodlus) they are pectinate,* and Chaudoir proposed 
the new name of rvyicollis for Schmidt-Goebel’s species. 

There are two examples, both from Calcutta, and I 
regard them as slight colour variations of the next species, 
D. geniculatus Elug. In the latter species the apex of 
joint 1 of the antennae and of the femora is dark, but at 
the end of the description of flavipes we read “ Zuweilen 
die Schenkelspitzen (auch die des ersten Fiihlergliedes) 
etwas dunkler.” Apart from the flavous antennae and 
femora, I can see nothing to distinguish the two species; 
the prothoiax is a little more coarsely and less closely 
punctate than is usual in D. geniculatus, but the further 
slight differences indicated by the author are, I think, 
illusory. 

Following the description is a long discourse on D. 
flavipes Wied., D. coel^tina Elug, etc. I have already 
referred to these species in former papers (1919, 167-8, 
1921, 173). 

12. Dendroeellus geniculatus Elug, Jahrb. Ins. 1834, 
62 (p. 25). 

Three examples from Calcutta, which (although I have 
not seen Elug’s type) I think are correctly identified. 
The species is a common one and has been referred to by 
numerous authors; it is widely distributed throughout 
S.E. Asia, including Japan and the Malay Archipelago. 

13. Galerita orientalis (p. 26). Bates, Ann. Mus. Civ. 
Gen. 1889, 109, and 1892, 385. 

Two examples (J$, the former very light in colour and 
undeveloped. Examples taken by Mr. L. Fea in some 
numbers, and in various Burmese localities, were identified 
by Bates with orientalis. Bates has confused two species; 
there are two of the Fea examples in my collection and one 
in the British Museum, which I have compared with 
Schmidt-Goebel’s type : one of these, from Bhamo, 
agrees exactly, but the other two, from Karin Cheba and 
Teinzo, are Afferent, and for these I propose the name of 
G. batesi. All the three examples in the Genoa Museum, 
which Dr. Gestro has kindly sent me for examination, 
belong to this latter species ; they come from Karin Cheba 
{($), Palon in Pegu {^), and Thagata. in Tenasserim (9). 



Tyjies of Carabidae described by ‘Schmidt-Godbd. 9 

fliinlr it Trill be sufficient if 1 draw attention to the salient 
lifEerences between the two species. I have compared 
wo 

G. orierUalis. Apical third of joint 1 of antennae fuscous, 
dead with frontal foveae small but deep, and median ridge 
jonsequently well-marked, vertex and genae comparatively 
imooth, with few and shallow punctures, eyes rather 
prominent. Prothorax with hind angles rectangular, 
but gently rounded, surface with fine and close, but super- 
finial puncturation, transversely confluent. Elytra with 
Eostae not much raised, the two very fine secondary raised 
lines between them much closer to each other than to the 
costae, the interval between each of them and the adjoining 
costa finely and rather irregularly aciculate-punctate 
(but there is a single row of punctures on each side of costae 
1 and 7, and here and there elsewhere). An example (cJ) 
in the British Museum from the Patkai Mountains in 
Assam belongs, I think, to Schmidt-Goebel’s species, hut 
the puncturation on the elytra is more regular than in the 
type. 

G. baiesi. Apical two-thirds of joint 1 of antennae 
fuscous. Head with frontal foveae rather wide and shallow, 
the interval between them only gently raised, the whole 
area behind mid-eye level coarsely punctate, eyes not 
prominent. Prothorax with hind angles projecting a 
little outwards, surface closely and confluently punctate, 
the punctures a little smaller than those on the head, but 
much coarser and deeper than in orierUalis. .Elytra with 
costae well-marked, the interval between the secondary 
fines hardly less than that between each of them and the 
adjoining costa, this latter interval with a single row of 
fine aciculate punctures. The type (Karin Cheba $) 
is in my collection. The example in the British Museum 
(Teinzo differs only in having the prothorax rather 
more finely punctate, less contracted behind, the angles 
right, not projecting laterally. All the three examples 
in the Genoa Museum have joint 1 of the antennae almost 
entirely black. 

14. ZopUum olens Rossi, Faun. Etrusc. 1, 1790, 217, 
t. 5, f. 2 (p. 28). 

The three examples of this well-known species, whose 
range extends from the South of France to Indo-China, 
agree entirely with the traditional form, though I do not 
know Rossi’s type. 
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Schmidt-Goebel writes ZopUum, Latreille — the author 
of the genus — Zuphium, and Mr. Bedel prefers Zoyphium. 
I must leave to Greek scholars both the question of deriva- 
tion and that of spelling. 

15. Zophium bimaeulatum (p. 28). Gestro, Ann. Mus. 
Civ. Gen. 1875, 864 ; Bates, Ann. Mus. Civ. Gen. 1892, 386. 

Two examples. I have seen others from Tharrawaddy 
(G. Q. Corbett) and Palon {L. Fea). Dr. Gestro records 
it from Bangkok {Cast-dmu), and there is a specimen 
from Cambodia in the Brussels Museum. The species is 
probably widely distributed in public collections. 

16. Zophium vittigerum (p. 28). Chaud., Bev. et Mag. 
Zool. 1872, 105. 

A single example. Chaudoir tells us that, when in 
Prague, he examined this specimen, and formed the opinion 
that it was an immature example of Z. bimaeulatum, in 
which I concur. 

17. Zophium modestum (p. 29). Chaud., Bull. Mosc. 
1862, iv. 312; Gestro, Ann . Mus. Civ. Gen. 1875, 864; 
Bates, Ann. Mus. Civ. Gen. 1892, 387. 

Three examples. Another species which seems to be 
well known. Chaudoir records it from North India, 
and other localities are ; — ^Nagpur {E. A. D’Abreu), Calcutta 
{F. H. Gravely), Satara in Bombay {F. H. Gravely), Tharra- 
waddy {G. Q. Corbett) and Palon {L. Fea), Bangkok {Castel- 
nau), Penang, Saigon {coU. Fleutiaux), and Kompong Kedey 
in Cambodia {R. Vitalis de Salvaza). 

18. Zophium pieeum (p. 29). Bates, Ann. Mus. Civ. 
Gen. 1892, 387. 

The type is unique. This species is a very distinct one 
and seems to be confined to Burma, where it has been taken 
at Taung-Ngu (G. Q. Corbett) and Palon (L. Fea). 

19. Zophium inconspicuum (p. 30). Bates, Ann. Mus. 
Civ. Gen. 1892, 387. 

Another single specimen in rather poor condition. 
Schmidt-Goebel’s excellent description, as supplemented 
by Bates, leaves nothing for me to add. The unusual 
form of the antennae and elytra led Schmidt-Goebel to 
think that a new genus might be necessary, but I hardly 
think so. Other specimens have been taken by Mr. Fea 
at Bhamo and Palon; but this species is not confined to 
Burma, for in the year 1886 I took a single specimen at 
Parle, in the Western Ghats, Belgaum district, Bombay. 

20. Agastus lineatus (p. 31). Gestro, Ann. Mus. Civ. 
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jn. 1875, 867; Bates, Ann. Soc. Ent.- Fr. 1889, 260; 

, Ann. Mus. Civ. Gen. 1892, 388. 

The unique type is a wreck, but, though much darker 
roughout, it agrees fairly well with examples taken by 
r. L. Fea at Palon, two of which are in the Genoa Museum, 
id one in my collection. The specimen taken by him at 
iung-Ngu, which happens to be the one bearing Bates’ 
bel, belongs to an undescribed species. I have also seen 
famples from the Philippine Is. (Semper), Calcutta (F. H. 
ravely), and Kompong Kedey in Cambodia {R. Vifcdis 
3 Salvaza). Bates reports the species from Mytho in 
ochin-China {de la Perraudiere) and Dr. Gestro from 
langkok {Caslelnau). 

21. ^Cymint[is indica (p. 31). Chaud., Genres aberrants 
u groupe des Cymindides, Bull. Mosc. 1875, iii, 16 ; Bates, 
mn. Mus. Civ. Gen. 1892, 417. 

Chaudoir redescribed the species four years later under 
he name of Cymindis Guerini (Bull. Muse. 1850, i, 49), 
(ut when he came to write the memoir quoted above he 
ecognised the identity of his species with Schmidt-Goebel’s, 
vhich he put under the genus Cymindoidea Cast. (Ann. 
5oc. Ent. Fr. i, 1832, 390). 

Described apparently from a single example, but the 
luthor did not know whether it came from India or Burma ; 
[ find that it bears the label “ Indien; Heifer.” 

Chaudoir’s examples came from the Nilgiri Hills. The 
two specimens recorded by Bates were taken by Mr. L. 
Fea at Bhamo and Shwegoo ; I have seen both of these, 
which are now in the Genoa Museum, and find them to 
agree perfectly with the type, except for the rather 
larger size of the curiously shaped orange spots on the 
elytra. 

I am able to record some further localities : — Bihar, 
Pusa and Purneah; Orissa, Puri {S. W. Kemp) and Khan- 
dagiri (F. H. Gravely) ; Bombay, Kanara (T. R. D. Bell ) ; 
lladras; Pondichery {Perrotet). 

22. Calleida splendidula F. (p. 32) (1919, 164, and 1921, 
161). 

Four specimens from Martaban, all agreeing fairly w'ell 
with an example already compared with the Fabrician 
type. There is no occasion to repeat here the long list of 
references to this well-known and widely-distributed species 
which I gave in my former paper in 1919. 

23. Calleida chloroptera Dej., Spec. Gen. v, 1831, 340 



12 


Mr.^H. £. Andrewes on the 

(p. *33). Ghaud., Monographie des Callidides, Ann. Soc, 
Ent. Belg. xv, 1872, 112. 

Four examples from Tenasseiim, wMch agree fairly 
well with the description, and also with an example in 
my collection from Hong-Kong labelled as C. chloroptera 
by Ghaudoir. This author thought that C. lepida !^dt. 
(Reis. Novar. ii, 1867, Gol. 6) from Ghina and Japan might 
prove to be only a colour variety. I have not seen either 
Dejean’s or Redtenbacher’s type, but I have eiramined a 
number of specimens, which 1 refer to chloroptera, but which, 
as in the case of C. splmdidtda F., vary a good deal both 
in colour and in the form of the prothorax; judging by 
these, I incline to think that Ghaudoir’s idea is right, 
and that we have to do here again with a widespread and 
variable species. 

Apart from Ghinese and Japanese examples, there are 
others from “ India ” in the British Museum, and a single 
example from Ghapra in Bengal (Mackenzie) in the Fusa 
GoUection, while Mr. R. Vitalis de Salvaza has lately taken 
the species in Laos. 

24. Pelloeypas suturalis (p. 34). 

No other author has referred to this species. There are 
five examples in the collection aU labelled “ Tenasserim,” 
and I have a sixth in my collection labelled “ Burma ” 
only. These agree fairly closely, except in the width of the 
elytral fascia. The description is rather incomplete, 
and I therefore add a few notes. Head smooth, \vith tw'o 
deep punctiform impressions at each side of front, and 
two smaller ones close to eyes, from which arise the front 
supra-orbital setae, labrum emarginate ; base of prothorax 
truncate, its sides oblique, the hind angles projecting far 
out laterally, the sides very gently rounded in front, the 
front marginal seta not at the angle but at about a fifth 
from it ; elytra at least two and a half times as wide as the 
prothorax, the two pores on interval 3 large and deep, at 
about a fourth from base and a sixth from apex respec- 
tively, sutural stripe covering intervals 1-2, widening at 
base and including 3, but not quite reaching apex, widening 
also at apical third so as to form a transverse band, rounded 
externally and vaguely defined, covering intervals 1-5 
and occasionally also 6-7. 

25. Pelloeypas signUer (p. 35). 

Like the last this species has not been the subject of any 
subsequent comment. There are three examples from 
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enasserim ; I have found a fourth, labelled “ Java,” 
I the collection of the British Museum, and there is yet 
aother in Mr. E. Fleutiaux’ coUection from Thudau- 
lot in Cochin China. Very similar in size and form to 
lie preceding species, but rather narrower. Head with 
iuch shallower impressions, hind angles of protiiorax 
ot projecting so far laterally, sides of base very distinctly 
marginate near hind angles, elytra a little narrower, but 
therwise similar in form, the hind puncture on interval 3 
ery near apex. The elytral pattern tends to become 
'ague, and this is specially the case in the specimen from 
fava. The sutural stripe, covering intervals 1-2, some- 
imes widens round the scutellum, but does not reach 
luite to apex; the side stripes are very vague, but seem 
jo extend to apex, covering intervals 7-8 at base, and 
hinning obliquely to the apex of 5-6 ; the transverse fascia, 
joining the three stripes, is at about two-fifths from apex. 

26. Peliocypas hamatus (p. 35). 

Once again there has been no comment. The collection 
Dntains three examples from Tenasserim, and the descrip- 
lon of them is not quite up to the author’s usual standard, 
'his species is a little larger, longer, and flatter than the 
wo previous ones, but not dissimilar in form. The frontal 
npressions are rather larger, but fairly deep, the sides 
f the prothorax a little more rounded in front, the hind 
ngles not quite so prominent as in P. suturalis, the sides 
if the base oblique, but only slightly emarginate; elytra 
larrower and more parallel than in the other species, 
triae not so deep, the hind pore on interval 3 near apex. 
The dark suture hardly reaches either base or apex, adjoin- 
ng it interval 2 is dark from about a half to three-quarters, 
bus forming a small elongate patch, opposite the middle of 
vhich intervals 3-4 are also infuscate over quite a small area. 

I have seen no other examples of this species either from 
Burma or the Malay region, but I identify with it a series of 
ipecimens taken by Mr. H. L. Andrewes at 5000 feet, 
n the Nilgiri Hills. Some of these agree closely with the 
typical examples, in others the dark pattern has become 
light brown, and in yet others it has practically disappeared. 

27. Peliocypas luridus (p. 35). Bates, .Aim. Mus. Civ. 
Gen. 1892, 421. 

A single example, which the author thought probably 
came from Burma, and which is actually labelled “ Tenas- 
Nrim.” Bates’ identification, cited above, is perfectly 



14 


Mr. H. E. Andxewes on the 


corfect : I have seen two examples from Bhamo {L. Fea), 
now in the Genoa Museum, which agree perfectly with 
the type. This species seems to have a fairly wide range ; 
there is a specimen from the Nevinson collection in the 
British Museum labelled “ India,” and another in the 
Pusa collection from Nongpoh in the Ehasi Hills. I have 
also seen examples from K^urseong, from Gopaldhara in 
Sikkim, 3500 feet (H. Stevens), and from Haiphing in 
Tonkin (J7. Laboissiire). 

This is a very different looking insect from the three 
previous species. The colour is a rather dirty testaceous, 
the head and prothorax tinged with red; at the apical 
third of the elytra is a slight V-shaped fascia, which is 
often faint and sometimes disappears, behind which the 
colour of the elytra is distinctly more pallid. The striae 
and the deeply impressed pores on interval 3 are fuscous 
and stand out very clearly against the lighter background. 
The upper surface, though shiny, is finely punctate and 
pubescent — a point missed in the description ; Bates 
thought that the unique tjrpe might have been abraded, 
but this is not the case. 

Schmidt-Goebel gives 2| lines as the length, but the 
specimens before me measure fuUy 6-0 mm. The form is 
long and slender. Head with shallow impressions, genae 
elonmte and sloping very gently to the neck-constriction ; 
prothorax barely longer than wide, sides of base oblique 
but not emarginate, sides gently rounded in front and 
sinuate behind, the front seta at a third from apex, hind 
angles projecting only a little laterally, median line forming 
slight foveae near base and apex; elytra very long and 
narrow, less than two and a half times as wide as prothorax, 
but nearly four times as long, the striae very clearly incised 
and punctate. 

Owing to a mistake of the author, the genus Peliocypas 
has never yet been correctly identified. Bates refers to 
it on various occasions (Ann. Mag. Nat. Hist. (5), xvii, 
1886, 207 ; Ann. Soc. Ent. Fr. 1889, 284 ; Ann. Mus. 
Civ. Gen. 1892, 421), but it hardly seems necessary to quote 
his remarks here; he thought that some of the species 
which be described from Ceylon under the genus Tetragonica 
might prove to be identical with Schmidt-Goebel’s, but, 
having seen all his types, as also the tjrpes of the two species 
he described from Indo-China under the genus Demetrias, 
I am able to say that all of them are distinct. 
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Schmidt-Goebel’s error was in stating that in his genus 
the labial palpi were truncate, whereas in fact they are 
acuminate (the extreme point sometimes truncate). Bates 
evidently thought that, apart from this, there was very 
httle to distinguish the three genera Demetrias, Peliocypas, 
and Tetragonica. I quite share this view and propose 
to treat them as belonging to one genus, which, for reasons 
which I have given elsewhere (Trans. Ent. Soc. Lond. 1919, 
91), should bear the name of RisophUus Leach. 

Fairmaire has described one other species under the genus 
Peliocypas, viz. P. uniformis (Ann. Soc. Ent. Fr. 1888, 
331) ; this came from Tonkin {de BeaticMne). I have not 
seen the type, and the description is not sufficiently detailed 
to enable me to say whether or not it is identical with or 
distinct from the Burmese species. 

28. Uonychus marginellus (p. 37, Tab. Ill, fig. 3). 

The figure is fairly good, but the prothorax is rather too 
narrow, and the colour of the antennae and legs is incorrect : 
the outhne drawings of the buccal organs are also inaccurate, 
as mentioned in the text. The type is unique, and I have 
seen only two other examples, which came from China 
(probably Hong-Kong); one of these is in the British 
Museum, the other in toy collection. 

Mr. Bedel in his admirable “ Catalogue raisonn6 des 
Col6optSres du Nord de I’Afrique ” (1913, p. 293) says in 
a note to the genus Lionychus Wissmann : “ Le genre 
lAonychus Schmidt-Goebel, 1846, e.st tout different,” but 
he gives no reason in support of this statement, nor do I 
know any ground for it. He also gives 1842 as the date 
of Wissman’s description, but I cannot find anything before 
January 1846, when he indicated rather than described 
the genus (Stett. Ent, Zeit. vii, 25). Schmidt-Goebel 
described it in the following December on p. 389 of the same 
volume, but had in the meantime (June) published the 
further description in Faun. Col. Birm. 

29. Lionychus aeneipennis (p. 37). Chaud., Bull. Mosc. 
1850, i, 67 ; Motch., Etudes Ent. 1855, 50 (note 1) ; Fairm., 
Ann. Soc. Ent. Fr. 1888, 335. 

Two examples from Martaban, which do not belong 
to the genus Lionychus. Chaudoir evidently saw that the 
species was an Apristus, closely allied to his A. aeneomicans 
from North India. Motchulsky closes a long discussion on 
the genera allied to Dromius with the remark, “ Du reste 
I’aspect general de tons ces genres est tellement distinctif. 
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qu’ avec un peu de routine on ne se in4prendia pas en y 
intercallant les espices,” but this “distinctive aspect” 
did not deter him in the previous sentence from erroneously 
attributing Schmidt-Goebel’s ameipennis to the genus 
Blechnts. Fairmaire records the species from Tonkin, 
whether correctly or not 1 do not know, but puts it rightly 
under Apristus. 

I have in my collection a specimen already compared 
with the type of A. ameomicans Chaud., and 1 in^cate 
below the slight differences I note between the two species. 

A. aendpennis. Joints 1-2 of antennae dark testaceous, 
palpi, femora, and tibiae dark reddish; elytra aeneous- 
brown. Upper surface finely shagreened, dull. Head 
without striation near eyes; prothoraz moderately con- 
tracted behind, the sides sinuate near hind angles, surface 
smooth, except along base, median line well-marked but 
not deep (though rather deeper at extremities); elytra 
with raider fine striae and fiat intervals, 3 with three well- 
marked pores, the hind one certainly setiferous. 

A. aeneomicans. Antennae, palpi, and legs black; 
elytra aeneous. Upper surface finely shagreened, but 
moderately shiny. Head striate near eyes; prothorax 
a little wider, mote contracted behind, the sides sinuate at 
a little distance from hind angles, surface finely and 
irregularly striate, punctate-striate along front margin, 
median line deep and wide; striae of elytra impressed, 
intervals moderately convex, 3 (apparently) with three 
pores, the two front ones almost obsolete, the hind one 
more distinct and setiferous. 

T have seen only one other example of aeneipmnis, which 
agrees well with the type, taken by my nephew, Mr. H. L. 
Andrewes, at Teppukadu in the Nilgiri Hills. 

30. Metabletus obseurogattatus Dufts., Faun. Austr. 
ii, 1812, 249 (p. 38). 

A well-known European species, subsequently described 
by Dejean under the name of Dromivs spilotus (Spec. 
Gen. i, 1825, 246). 

This reference is quite a puzzle. There are three 
examples, of which the two first are labelled " Bohmen ” 
and “ Bohemia ” respectively ; these appear to me to belong 
to Duftschmid’s species. The third is labelled “ Dekani ” 
and is in such poor condition that I am unable to express 
any opinion about it. It was evidently this specimen 
which Schmidt-Goebel identified with obscuroguttotus. 
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Begaiding its origia he thought Bushire in Per^* and 
Darjiling both possible localities, but the “ Dekan ” more 
probable. As Heifer did not collect anywhere near the 
Deccan, it seems possible that, like Chaudoir in later 
years, he confused the Deccan and Dacca. Until undoubted 
specimens of obscurogiUiatus are forthcoming from the 
Indian region, the occurrence of the species in that part 
of the world must remain doubtful. 

31. Hetatletus quadripunetatus (p. 39). Bates, Trans. Ent. 
Soc. Load. 1883, 284 ; id. Ann. Mus. Civ. Gen. 1892, 418. 

Bates identified rather doubtfully with this species an 
example taken by Mr. George Lewis at Yuyama in Japan ; 
it was an aberrant form, with two punctures on the left 
elytron and four on the right. I have seen this specimen, 
now in the British Museum, as also two other examples 
from the same locality, and they seem to me to belong to 
this species. He subsequently identified with it other 
examples taken by Mr. L. Fea in Burma at Taung-Ngu, 
Karin Ghecu, Thagata and Mt. Muleyit. I have seen four 
of these specimens and find them to agree perfectly with 
the typical specimens. 1 have also in my collection 
examples from Prome in Burma {G. Q. Corbett), the Nilgiri 
Hills, Ouchterlony Valley, 3600 feet {H. L. Andreioes), and 
Doesonlanden in Borneo ( Wahnes). In the British Museum 
there are examples from Ceylon {Dr. Th/waites), the Ruby 
Mines in Upper Burma and Tavoy in Tenasserim {Doherty), 
and from S. E. Borneo. 

There are four examples in the collection indicated as 
“ types ” and two others not so marked. These are all 
labelled “ Calcutta,” and according to the text were taken 
at the adjoining locality of “ Cossipoor.” 

The description is excellent, and only not quite accurate 
in regard to the pores on interval 3. Of these the front 
one is placed a little before the middle, the hind one at 
about a fourth from apex; both of them adjoin stria 3. 

32. Dromius plsgiatus (p. 39). 

There are two specimens in the collection, a fairly good 
one labelled “ Oestreich, Hofmann ” and a second one in 
poor condition labelled “ Calcutta, Heifer.” Schmidt- 
Goebel tells us that this latter example " bears in Heifer’s 
list of the insects collected around Calcutta the provisional 
name Dr, persicus, and agrees with the description quoted 
above. There are, however, no examples from Persia, but 
only one from Cossipoor near Calcutta.” 

TBANS. ENT. SOC. LOND. 1923. — PARTS I, II (JULY) 0 
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Thb * descriptions quoted are those of the palaearctic 
species Microlestes plagiatus Doftschmid a&d Sturm, and 
Microlestes corticalis Dufour and Dejean, treated here 
as identical, but now known to be distinct, though almost 
exactly similar in appearance. I think Heifer’s specimen 
clearly belongs to one or other of these species, though its 
condition does not enable me to say which. Dr. Holdhaus, 
in his Monograph on the palaearctic species of Microlestes 
(Denkschr. Nat. Kl. Acad. (Wien) Ixxxviii, 1912, 517) 
puts it under M. corticalis, where I am content to leave it. 

Heifer made collections at Bushire in Western Persia, 
and went from there to Calcutta ; the fact that he gave his 
insect the provisional name of persicus makes it exceedingly 
probable that it came from Bushire and not from Calcutta. 
M. corticalis certainly occurs in Persia, for I recently found 
examples of it among some Carabidae from Seistan in 
Eastern Persia (Eec. Ind. Mus. xviii, ii, 1919, 101). I have 
seen no authentic Indian examples of the species. Accord- 
ing to Dr. Holdhaus M. plagiatus is found in S.E. Europe, 
the Caucasus, and Turkestan; M. corticalis seems more 
widely spread and occurs throughout the Mediterranean 
region, Syria, Mesopotamia, and as far as Turkestan. 

33. Dromoceryx dorsalis (p. 40). 

Bates was of opinion (Ann. Mus. Civ. Gen. 1892, 420) 
that this genus could scarcely be separated from Metabletus, 
and I am inclined to agree with him, though further material 
is required for investigation. In this species the hind 
angles of the prothorax are more rounded, the base less 
produced in the middle, and less emarginate at the sides 
than is usual in Metabldus. 

The type is unique, and in poor condition, having lost 
both antennae and palpi, bnt the detailed description, 
especially of the unusual elytral pattern, should make it 
easy to recognise, when other specimens are found. I have 
seen no others hitherto. 

34. Dromoceryx angularis (p. 41). Bates, Ann. Mus. 
Civ. Gen. 1892, 420. 

Two examples. The form of the prothorax agrees well 
with that of Metabletus, in which genus the species should 
be placed. I have seen no other examples, except the 
specimen taken by Mr. Fea at Plapu in Tenasserim, and 
identified by Bates with this species. This I have com- 
pared with the two typical specimens. It is about the same 
size, but rather more convex, and shinier; the head is 
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darker, and the semilunar common spot on the el}rtra 
mentioned by the author is expanded both in front and at 
the sides, so that it forms a black band across the elytra, 
wide at ^e suture and tapering towards the margins ; the 
striae are rather deeper and the intervals, at all events near 
base, more convex. The upper surface of aU the specimens 
is finely transversely shagreened, and all of them have an 
umbilicate pore on each side of the scutellum. I hesitate 
to treat the Plapu example as belonging to another species, 
and must leave the question in abeyance for the present. 
It may be mentioned that Bates, though in his paper he 
indicates no hesitation regarding this determination, has 
put a note of interrogation on the label. 

35. Hierolestes inconspicuus (p. 41). Bates, Ann. Mus. 
Civ. Gen. 1892, 419; id. Ann. Soc. Ent. Belg. 1892, 233. 

The genus was redescribed by Motchulsky (Bull. Mosc. 
1847, iii, 219) under the name of Blechrus. 

There are five specimens in the collection. Bates deter- 
mined as M. inconspicuus examples taken by Mr. L. Fea 
at Bhamo and Eangoon, and by Pfere Garden in Bengal. 
I have in my collection one of the Bhamo specimens, and 
have seen another in the collection of the Genoa Museum ; 
both of these agree fairly well with Schmidt-Goebel’s types, 
though the elytra are a little flatter, more aeneous, and less 
shiny. The solitary brown example from Rangoon may, 
or may not be an immature example of inconspicuus. The 
abdomen in this species is largely exposed. 

Bates also identified with this species his M. annamensis 
(Ann. Soc. Ent. Fr. 1889, 285), but after comparing the two 
types I am not able to agree with this view. All the five 
specimens of inconspicuus are approximately 3-0 mm. in 
length, the upper surface — though shagreened — is very 
shiny, the elytra are moderately convex and wdth rounded 
sides; the size of annamensis is only 2-5 mm., the upper 
surface is dull, and the elytra are flat, with nearly straight 
sides. 

36. Microlestes exilis (p. 42). Bates, Ann. Mus. Civ. 
Gen. 1892, 420. 

Four examples, all with brown elytra, and nearly 
resembling each other. Bates records specimens taken 
by Mr. L. Fea at Bhamo and Rangoon, and I have seen in 
the collection of the Genoa Museum an example from each 
of these localities conforming fairly well with Schmidt- 
Goebel’s typical insects. I have also seen a number of 
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Indian specimens of the size and shape of M. exUis, but 
nearly sH have been black or aeneous. An example in 
my collection from Tharrawaddy {6. Q. Corbett), and four 
examples in the British Museum from Siam are lighter in 
colour and appear to belong to this species. 

Bates compares the species with M. mauritanicus Luc., 
which is unknown to me. It may perhaps be of use if I 
compare a typical specimen quite briefly with the well- 
known M. maurus Sturm. Slightly smaller, and more 
slender, joints 1-2 of antennae, apex of palpi, and legs 
testaceous (but occasionally darker), elytra brown; head 
with more prominent eyes, prothorax a little narrower, 
but otherwise of same shape, elytra narrower, sides parallel, 
surface less shiny, the striae — though still faint — more 
evident, abdomen exposed. 

In this genus the $ genitalia have provided distinctive 
characters, but for purposes of dissection fresher, and also 
less valuable material is requisite. 

37. Plochlonus fenestratus (p. 42). 

A single Burmese example, upon which only two authors 
appear to have made any comment. In his “ Monographie 
des CaUidides ” (Ann. Soc. Ent. Belg. 1872, 168) Chaudoir 
informs us, quite rightly, that the species does not belong to 
the genus Plocionm (as it is now written), and Bates, in his 
work on Mr. Fea’s Burmese Carabidae, says (p. 424) that it 
appears to belong to the genus Endy nomena, which is not the 
case. I And that it actually belongs to Nietner’s Anchista 
(Journ. As. Soc. Beng. 1856, vi, 623), a genus omitted by 
Chaudoir from his monograph. This author, however, dealt 
with it later on (Bull. Mosc. 1877, ii, 236), though he says 
nothing about A. fenestrata. 

Schmidt-Goebel compares his species with Plodonus 
bonfilsi Dej. (= P. jKiUem F.), but had he known the much 
more nearly allied Anchista {Plocionm) binoteUm Dej., I 
think he would certainly have chosen it for his comparison. 
A.fenestrala is about the same size, though a little narrower, 
and its coloration is similar, the discal patch on the elytra 
being rather larger and extending to the base. Head 
narrower and smoother, the frontal foveae narrower and 
deeper; prothorax smaller, disk more convex, explanate 
side margins not quite so wide, but more clearly defined, 
sides distinctly angled at middle, rather more sinuate 
before hind angles, sides of base a little more emarginate, 
median line of similar form, and surface almost identical. 
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but the front transverse impression is more marked, and 
there is some little puncturation in its neighbourhood along 
the front margin ; elytra a little narrower and slightly more 
convex, striae rather deeper and less finely punctate, intervals 
consequently rather more convex, 3 with three pores, two 
on disk and one close to apex, 5 with two pores, one close 
to base, the second at about a fourth from base (in binotata 
3 has two pores only, one on disk and one near apex, and 
5 has a single pore close to base). 

38. Lebia elevate F. (p. 43) (1919, 178, and 1921, 157). 

Three examples from Calcutta, which I have compared 

with others in my collection from Marseilles and Eouen. 
1 have already discussed this species, which should be 
known as Somotrichus unifascicUm Dej., in my two former 
papers. 

39. Lebia circumdate (p. 44). Chaud., Monographie des 
Ldbiides (1), Bull. Moac. 1870, iii, 224, t. 1, f. 47. 

There are four examples in the collection, and a further 
six indicated as “ cotypes,” all closely resembling each 
other. Chaudoir’s pattern-figure is fairly good, but shows 
a little too much yellow at the apex of the elytron. His 
example was from the Heifer collection. He compares the 
species with his own L. gressoria, and I have only to add 
that in circumdata the sides of the prothorax are slightly 
sinuate before the hind angles, which are sharply rectangular 
and stand out more than in Chaudoir’s species. 

I have in my collection an example from Shwegyin 
{G. Q. Corbett) corresponding exactly with the type speci- 
mens. Another example from Kompong Kedey in Cam- 
bodia {R. Vitalis de Salvaza) has the apical margin very 
narrowly bordered with yellow, as in one of the typical 
ones. 

40. Lebia ealycophora (p. 44). Bates, Ann. Mus. Civ. 
Gen. 1892, 427. 

A single example. Chaudoir did not k n ow this species, 
or eith* of the two succeeding ones, nor does he comment 
on them in his monograph. Bates records the fact that Mr. 
L. Fea took at Thagata in Tenasserim a specimen, which I 
find to agree perfectly with the type, and also points out 
that his Lebia comitata from Japan (Trans. Ent. Soc. Lond. 
1873, 319) is hardly more than a local form. The description 
is detailed and excellent. 

There are a number of examples in the British Museum, 
viz. two from Burma {Bowring Coll.), and others taken by 
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Doherty in the Fatkai and Naga Mountains, Assam, at 
Momeit, Benong in Siam, and Perak. 

41. Lebia sellata (p. 45). 

Another single specimen, but whether from India or 
Burma is not known. No one seems to have commented 
on the species, but I have seen one other example in the 
British Museum from Momeit {Doherty). 

In this species the head is very smooth, the prothorax 
minutely transversely rugose, its sides very gently rounded, 
hardly contracted behind, without sinuation, the aisles 
about right, but not sharp, a little redexed, the triang^r 
patch round the scutellum small, ill-defined, and brownish, 
joined along the sutural interval to a small thick-set cross 
of St. George, placed just behind the middle, and extending 
only to stria 4. 

42. Lebia tau (p. 45). 

Five examples, all closely alike, but varying in length from 
6 to 8 mm. The description is quite good, and I will only 
add a few words on the black elytral marking. This 
reaches the base, except that the scutellum and the region 
immediately round it are narrowly reddish. The first 
three intervals on each side of the suture are black to about 
the middle of the elytra, and joined to this stripe is an 
irregular black band, reaching to about a sixth from apex, 
and extending on each side to stria 8. The band is rather 
broader at the suture than at the sides ; its front margin 
is pushed a little forward on intervals ^7, and there is a 
projection on the hind margin, culminating in a tooth on 
interval 3. 

Bates missed an identification here and redescribed the 
species under the name of L. maharani (Ann. Mus. Civ. 
Gen. 1892, 427); his examples, which came from Bhamo 
(L. Fea), are equal to the largest type. 1 also identify 
with the species an example in the British Museum from 
Momeit {Doherty), but it is a little smaller than the smallest 
typical specimen, and the elytral intervals are rather flatter. 

43. Physodera dejeani Eschscholtz, Zool. Atlas, ii, 1829, 
8, t. 8, f. 6 (p. 46). 

There are four examples of this species from Tenasserim. 
I have seen the type in Mr. Ben4 Oberthiir’s collection, 
but unfortunately had no specimen with me for com- 
parison. I have no reason to doubt the correctness of 
Schmidt-Goebel’s identification. The figure given by 
Eschscholtz, though not well executed, is recognisable; 
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a better one is g^ven by Lacordaire (Gen. Col. Atlas,’ t. 4, 
f. 3). There are in this genus two supraorbital sitae on each 
side, and the clypeus is bisetose; the front margin of the 
prothorax is setose, and there are one or two fine setae 
in the neighbourhood of its hind angles. The number and 
position of the pores on interval 3 in P. d^eani seem to be 
a little variable, but generally there is one rather before 
middle, and one (sometimes two rather close together) 
at about a fifth from apex; there is also a well-marked 
pore near the base of interval 5. 

Eschscholtz’s type came from Manilla, and I have seen 
other examples from Java, Sumatra, and the Andaman Is. 

So far as I am aware no explanation has yet been ofiered 
of the remarkable yellow lobes on each side of the pro- 
thorax, or of the yellow markings, both above and below, 
on the sides of the last abdominal segment. 

44. Pentagonica ruflcollis (p. 48). Bates, Trans. Ent. 
Soc. Lond. 1873, 320; id. Ann. Soc. Ent. Fr. 1889, 286; 
id. Ann. Mus. Civ. Gen. 1892, 426; Dupuis, Gen. Ins. 
Pentagonicinae, t. f. 5, and 9—11. 

A unique and unfortunately poorly preserved specimen, 
but one which requires rather extended comment. 

In 1873 Bates identified as P. ruficoUis some specimens 
taken by Mr. George Lewis in Japan, but in 1892 he 
recognised that these belonged to another species, to which 
he gave the name of P. daimidla. 

In 1889 Bates dealt with a number of Carabidae taken 
in Indo-China by Capt. de la Perraudiere, and among them 
was a single specimen of Pentagonica, which he determined 
as P. ru^Uis. Thanks to Mr. E. ileutiaux I have been 
able to examine this and find it to be quite distinct, but it 
may prove to belong to one of the other described species, 
the types of which I have not yet seen, so I refrain at 
present from giving it a new name. 

In 1892, when engaged upon the large collection of 
Carabidae formed by Mr. L. Fea in Burma, Bates discussed 
this species, and identified with it a solitary specimen from 
Bangoon. I have compared this with the type, and, in 
so far as the form of the prothorax goes. Bates’ remarks 
are quite correct. The elytra, however, are striate- 
punctate, with the punctures quite clear, whereas in the 
t)rpe they are scarcdy visible : the Rangoon insect is also 
smaller. For the present I can, only treat this specimen as 
a “ variety ” of Schmidt-Goebel’s species. 
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Other and closely allied examples taken by Mr. Fea at 
Karin Cheba Bates identified with his own P. nigripennis 
(Trans. Ent. Soc. Lond. 1873, 320) from Japan. I have in 
my collection several of these examples and also a cotype 
of the Japanese species, which I find on examination to be 
quite distinct. The head and prothorax do not difler 
greatly, though in nigripennis the latter is a little narrower 
and the side an^es a little more rounded. The chief 
difference is in the elytra, which in the Japanese form are 
convex, rounded at the sides, the stri^ only faintly 
impressed, with very distinct fine punctures, intervals 
almost flat, surface very smooth and polished, margin 
narrowly rufescent. In the Burmese species, for which I 
suggest the name of P. batesi, the elytra are relatively 
flat, the sides less rounded, the striae clearly and rather 
irregularly, though not deeply impressed, the punctures 
leas conspicuous, intervals more convex, surface finely 
shagreened, though moderately shiny, and margin with a 
very evident testaceous border. Interval 3 in both species 
has three minute pores, as is also the case in P. ru^Uis, 
but the two hind ones are generally indistinct. 

In 1893 (Proc. Linn. Soc. N.8.W. 636) Mr. T. 6. Sloane 
published, under the name of P. dichroa, the description 
of a species of this genus taken in Queensland. Mr. Sloane 
has kindly sent me a specimen of this, together with the 
type for examination ; I find it to be very near to, probably 
identical with, Schmidt-Goebel’s species. In the Australian 
insect the condyliform neck is black, joints 3-4 of the 
antennae reddish, the elytra a little longer, the striae 
shallower, with rather finer and more visible punctures, the 
intervals distinctly loss convex, the testaceous margin a 
little narrower. In rvficoUis the neck is red ; only jointe 1-5 
of a single antenna remain, but these appear to be fuscous, 
the apex of joint 2 only being red. In spite of the differ- 
ences noted above, I think it will be difficult to keep the 
species apart, and myself propose to treat them as identical. 

In his work on the Pentagonicinae Commandant Dupuis 
figures the underside and the legs of P. ruficoUis. I do not 
know from what example these drawings were made, and 
the condition of the type does not allow me to verify their 
correctness. 

I am able to place on record some further localities for 
the species : Aratapara in the Nilgiri Hills, “ on sand, 
riverside, 2500 feet, December ” {H. L. Andrewes ) ; Hoabinh 
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in Tonkiii {R. Vitcdis de Sadvaza)\ Sumatra, ‘■‘Mana- 
Biang, Ranau, Paleiribang, 2^)0-3000 feet (/. Z. Kanne- 
gider) ” ; Borneo, Doesonknden (T^oAnes), in Mr. Sloane’s 
collection; Assam, Patkai Mountains (Doherty), in the 
British Museum. 

45. Pentaeonica eriehsoni (p. 48). 

An other single example, also poorly preserved, and like 
the last probably from Burma. I cannot find that any one 
has hitherto identified this species. 

Schmidt-Goebel says that the front margin of the pro- 
thorax is straight, but it is actually slightly and widely 
emarginate. The vrhole upper surface is very finely 
shagrcened, the head and prothorax dull, the elytra 
moderately shiny. Once again the author reports two 
punctures on interval 3, whereas there are actually three, 
all clearly visible. 

I have in my collection an example taken, by Mr. G. E. 
Bryant on Mount Matang, West Sarawak ; in this the legs, 
the margins of prothorax and elytra, and joints 3-4 and Ae 
apex of joint 2 of antennae are testaceous, the other joints 
black. Schmidt-Goebel tells us that the type had only 
the two basal joints of the antennae, which were pitch- 
black, when he described it; it has now only the basal 
joint. 

Mr. H. Stevens has also taken four examples at Gopald- 
hara, British Sikkim, which I refer to this species. In 
one of these joints 3-4 of the antennae are testaceous, in 
two other examples the whole antenna is testaceous, except 
the basal joint, and in the fourth the antennae are entirely 
fuscous. In three of the examples the margin of the 
prothorax is only very slightly tinged with yellow, and in 
two of them the femora are fuscous. The coloration of 
these parts does not appear in this species to be of specific 
importance. 

Other localities are : Manipur (Doherty) in the British 
Museum; Kurseong, 5000 feet (C. A. Paiva) in the Indian 
Museum; “ Selangor-Pahang, Semangko Pass” in the 
Baffles Museum, Singapore. 

46. Hexagonia Klrbyi (p. 51, Tab. II, fig. 2). Van de 
Poll, Notes Leyd. Mus. xi, 1^9, 250; Bates, Ann. Mus. 
Civ. Gen. 1892, 366. 

Schmidt-Goebel discourses at length upon this genus, 
and H. terminaia Kirby, its type, which I redescribed 
in a former paper (1919, 132). Compared with this. 
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H. Kirbyi has the dark apical patch on the elytra less 
clearly defined (much less t%in in the figure), and the striae 
less impressed, the genae longer and more rounded, the 
general coloration a little lighter. The author says that 
there are two indistinct punctures on interval 5 : I find on 
the contrary that there is only one at about the apical 
third, and that very well marked. The figure is quite a 
fair one, but the prothorax is too long. 

The unique type is believed to have come from Darjiling 
or Calcutta, and Kirby’s type may very likely have come 
from North Eastern India. Van de Poll mentions two 
examples from Java (Liicaesen), which I have not seen. 
Bates records a single example from Palon in Pegu {£. Fea), 
which agrees very well with the type, though the line 
dividing the colours on the eljdira is much more clearly 
defined. 

I have in my own collection an example from North 
Eanara in Bombay (T. R. D. Bell) and four examples from 
Tharrawaddy in Burma (G. Q. Corbett). In these there are 
noticeable, if slight, difierences in the shape of the head, 
the colour of the prothorax, the depth of the elytral striae, 
and the proportions of the two colours on the elytra. After 
comparing them with Schmidt-Goebel’s and Kirby’s types, 
I am disposed to think that we have to do with a variable 
species, and that all these specimens, including the type of 
H. Kirbyi, are to be referred to H. terminata. 

47. Hexagonia apicalis (p. 51). Dupuis, Gen. Ins. 
Hexagoniinae, t. f. 11. 

A single specimen, which like the last is supposed to 
have come from Darjiling or Calcutta. Commandant 
Dupuis gives a figure, alleged to be H. apicalis, but the 
artist, if he had the type before him, has not been very 
successful in representing it. 

I have not come across any other example ; the descrip- 
tion is satisfactory, but the antennae are longer than is 
indicated, reaching to about the basal fourth of the pro- 
thorax, and there are evidently normally three punctures 
on interval 3, though in the type the hind puncture on the 
left side is wanting. 

I take this opportunity of referring to a structural 
character in the genus Hexagonia, upon which Entomologists 
in past years have expressed diametrically opposite opinions. 
One of the characters distinguishing the Cicindelidae from 
the Carabidae is the presence in the former (except in 
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Pogonostwm and Ctenostoma) of an articulated tooth at 
the apex of the maxilla, which is wanting in the latter. 
When Kirby described Hexagonia in 1825 (Trans. Linh. Soc. 
xiv, 563) and Dejean in 1831 redescribed it under the name 
of Trigonoiactyh, (Spec. Gen. v, 288), neither author made 
any special mention of the maxillae. In 1834 Brull6 
(Audouin and Brull6, Hist. Nat. Ins. iv, 227) gives Audouin 
as his authority for the statement that in Trigonodactyla 
the maxiUa is provided at the apex with an articulated 
tooth, and this was confirmed by Schmidt-Goebel (p. 49) 
in his redescription of Hexagonia, Lacordaire (Gen. Col. i, 
1854, 69) quotes both these authors, but did not apparently 
have the opportunity of testing their statements. The 
next author to refer to the matter was Dr. G. H. Horn 
(Trans. Amer. Ent. Soc. 1881, 146), who informs us that 
he “ dissected the mouth of Trigonodactyla'’ and examined 
the parts under the microscope. He does not expressly 
say what he saw, but he gives a figure of the maxilla, and 
by implication denies the statements of Audouin and 
Schmidt-Goebel, adding “ it is remarkable that such an 
extraordinary error should have been allowed to pass 
current from one author to another as has been done in the 
description of the maxilla.” The only other author I 
have to quote is Commandant Dupuis (Gen. Ins., Hexor 
goniinae, 1913, 1), who says : “ Une singulifere erreur, 
provenant d’lm examen superficial des parties buccales, a 
4t4 longtemps accrSdit^e en ce qui concerne les Hexagonia. 
On les d^crivait comma ayant le lobe interne des machoires 
termin4 par un crochet mobile, comme celui des Cicind^es. 
Horn, le premier, s’est aperfu de I’inexactitude de cette 
constatation. La figure des machoires permettra de com- 
prendre la confusion q'ui a pu se produire.” The figure in 
question seems to be a reproduction on a larger scale of 
that given by Horn. 

With a view to testing these various statements I dissected 
the mouth-parts of Hexagonia terminata Kirby (Burma) and 
H. terminalis Gemm. and H. (S. Africa), but my specimens 
were old and I could not satisfy myself regarding the 
mobility of the apical hook. On dissecting a rather larger 
species, H. nigrita van de Poll (Indo-China and Sumatra), 
I was able to convince myself by manipulation that the 
apical hook was actually mobile. Another example, of an 
undescribed species lately taken by Mr. H. Stevens in 
Sikkim, happens to have one of the maxillae widely opened. 
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and’here again the apex proved to be movable. As a further 
check I invoked the assistance of Dr. J. Waterston, who has 
been good enough to dissect the mouth-parts of another 
example of H. terminata and prepare them for the micro- 
scope, with the result that he quite confirmed the fact of 
the mobUitj of the apical hook ; Mr. T. 6. Sloane has also 
been kind enough to check my observations, and has 
arrived at the same conclusions. There is certainly a 
functional joint between the two parts, but I am not 
prepa.red to say that it is a normal joint. 

In the allied genus Omphreoides, which seems to represent 
Hexagorda in Madagascar, but differs in the enormous size 
of the head and the mucronate elytra, the maxillae are wide, 
flat, and very thin at the apex, which, as in Hexagorda, is 
externally densely pilose; here again the apex is clearly 
mobile, though I cannot detect any actual joint. Schmidt- 
Goebel quotes Erichson as affirming the presence of a 
similar mobile hook in the maxillae of another allied genus 
Leptotrachdus, but both he himself and Chaudoir dissented 
from this view. I have dissected examples of Leptotrachelm 
testaceus De]. (Columbia) and Ctenodactyla batesi Chaud. 
(Amazons) without finding any mobility in the apical hook. 

The above considerations seem to confirm the close 
relationship between the Carabidae and Cicindelidae, but 
until something is known of the life-history and especially 
the larval stages of the species of Hexagonia, it would be 
unwise to make too much of this character, so entirely 
exceptional in the Carabidae. 

48. Enplynes eyanipeniiis (p. 52). Chaud., Ann. Soc. 
Ent. Fr. 1859, 350; id. Am. Soc. Ent. Fr. 1878, 376; 
Bates, Ann. Mag. Nat. Hist. (5), xvii, 1886, 147. 

There are four examples in the collection, and two more 
in the Nickerl collection (now in the Prague Museum), all 
from Tenasserim. I have already published some notes 
on this species (1919, 164). Chaudoir quite misconceived 
the genus, which he had evidently never seen. Bates 
knew it, but I am not aware whether he was acquainted 
with. Scbmvdt-GoebeYs species; at all events it was not 
among those taken by "Nii. Fea in Buima. 

The genus seems to be an extreme form of Colpodes, 
in which all the tarsi are strongly and equally bilobed. 
The description is quite expbcit and hardly needs further 
comment.. Superficially there is a steong resemblance to 
Colpodes ruficeps Mad., but in that species joint 4 of the 
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tarsi is unequally and also less evidently bilobed in the two 
front pairs, emarginate only in the hind pair, and the 
depression on the elytra is placed further back. 

There are examples in the British Museum from the 
Anilama n Is., Celebes, Batchian, Gilolo, and a solitary 
specimen labelled “ India.” 

49. Coptodera interrupts (p. 53). Chaud., Memoire 
sue les Coptod^rides, Ann. Soc. Ent. Belg. xii, 1869, 194 ; 
Bates, Ann. Mag. Nat. Hist. (5), xvii, 1886, 203 ; id. Ann. 
Mus. Civ. Gen. 1892, 411. 

The species of this genus seem to have been more 
erroneously determined by subsequent authors than those 
of any other genus with which Schmidt-Goebel dealt. 
Of the four species described Chaudoir, in his Memoir, 
correctly identified G. flexmsa, misidentified C. interrupta, 
and neglected the other two altogether. Bates also identi- 
fied G. flemosa correctly, but his two identifications of 
C. interrupta not only differ inter se, but are both inaccurate, 
while, as I anticipated, G. elegantula Bates (not Schm.- 
Goeb.) = 0. interrupta Chaud. (not Schm.-Goeb.). I must 
qualify this statement regarding the specimens taken by 
Mr. Fea in Burma and determined by Bates as G. interrupta. 
These came from Teinzo, Shwegu, Palon, and Kawkareet, 
and I have seen four of them, viz. three from Palon and 
one from Kawkareet. One of the Palon examples and that 
from Kawkareet are correctly determined, but the other two 
examples from Palon belong to G. transversa, as mentioned 
under that species. 

There are three examples in the collection, all much alike. 
The description is unusually long and detailed, and on only 
one point does it seem necessary to supplement it. This 
is in reference to the setiferous punctures on interval 3, 
a weak point in several of the descriptions. The author 
says that there are two deep punctures on interval 2, but 
there are actually three on interval 3, one near the base, one 
at three-fourths, and one quite close to the apex. These 
punctures are identical in all the specimens (including 
varieties) which I have seen. The yellow spote, on the 
contrary, are very varvaWe. The iront one vs ^enerahy a 
little transverse, bulging slightly in iront, and emarginate 
behind. The hind spot is more or less oblique and very 
irregular ; the yellow colour on 1-3 is much behind that on 
5-8, while on 4 it is elongate, common to both parts, and 
extends furthest towards apex. 
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The species is widely spread: Namsu, Nurbong, and 
Birik {H. Stevens), also Fashok (F. H. Gravdy and R. C. 
Hartless), all in Sikkim; Dehia Dun, Thano, “ under s&l 
bark ” ; Nilgiri Hills {H. L. Andrewes ) ; Ceylon [Thwaites ) ; 
Burma, Tharrawaddy {G. Q. Corbett)', Malay Peninsula 
(M. Cameron ) ; Sarawak, Mount Matang and Quop (6. E. 
Bryant), also Eusing Hill (G. D. AUer^; Nam Tha, Vien 
Poukha, Ban Silah, Xieng Khouang, and Muong You, all 
in Laos {R. Vitdlis de Salvaza). The specimens from the 
Malay region have larger spots, the front one more rounded ; 
in that from Quop the prothorax is testaceous, with a dark 
stripe down the middle. The Indo-Chinese examples are 
larger and darker, with larger spots. I do not consider 
C.japonica Bates as more than a local form. 

The only species with which C. intenupta is likely to be 
confused is C. transversa, but that species has a much 
wider prothorax, the punctures on interval 3 are differently 
placed, the hind spot transverse, its various parts more or 
less on the same level, the colour on interval 5 pushed a 
little forward, so that the spot bulges there in front and is 
emarginate behind. 

For C. interrupa Chaud. {= interrupa Bates Ann. 
Mag. Nat. Hist. (5), xvii, 1886, 203 = degarUtda Bates 
Ann. Mus. Civ. Gen. 1889, 111, and 1892, 411) I propose 
the new name C. dicta. I have seen examples determined 
by both these authors. Chaudoir has already given a 
description (Memoir, p. 194), but omits all reference to the 
punctures on interval 3. These are four in number : first 
near base, second at about a fourth, third a little behind 
middle, and fourth close to apex. Chaudoir gives as 
localities Borneo {Wallace), Ceylon {Nietrwr), and Siam 
{Castelnau). Bates mentions Bhamo, Teinzo, and Thagata 
in Burma (L. Fea), Ceylon, Malacca, and Sumatra. To 
these I am able to add ^ngal, Khasi Hills in Assam, Port 
Bhur in the Andaman Is. (S. W. Kemp), Penang (Lamb), 
Tonkin and Laos {Mouhot and R. Vilalis de Salvaza), 
Philippine Is. {Whitehead), Amboina, and Timor. 

50. Coptodera elegantula (p. 54). Bates, Ann. Mus. 
Civ. Gen. 1889, 111 ; id. Ann. Mus. Civ. Gen. 1892, 411. 

Schmidt-GoebeTs solitary example hardly differs at all 
from his C. interrupa, and is without doubt the same 
species. The example is a little smaller, the punctures 
on interval 3 identical, the front spot squarer and only 
slightly indented behind, the hind one of exactly the same 
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shape and size. 1 have already given a new name to Bates’ 
species (see under C. interrupta). 

51. Coptodera transveisa (p. 54). 

I have found no references to this species, except one by 
Chaudoir (Memoir, p. 164), which is not of any great 
assistance. The species is, I find, identical with C, hidniAa 
Chaud. (not Hope) (Memoir, p. 187), to which I gave the 
name of C. cJiau^ri (1919, 179), now superfluous. 

As two descriptions have been published, and I have 
already compared the species briefly with 0. interrupta, I 
have only to add that there are four setiferous pores on 
interval 3, two rather close together near the base, the 
third a little behind middle, and the fourth not far from 
apex, though much further away than in C. interrupta. 
(The author says there are three pores on interval 2.) 
AU four pores are clearly visible in the unique type, but, in 
some other specimens I have seen, the second one is wanting. 

This is the species some examples of which were taken at 
Palon in Burma by Mr. L. Fea, and referred by Bates to 
C. interrupta (see under that species). I am able to add 
the following localities : Nilgiri Hills, “ out of a toadstool ” 
{H. L. Andrewes) ; Orissa, Gopkuda I. and Barkuda I. in 
Lake Chilka (F. H. Gravely) ; Bengal ; Dehra Dun, “ under 
s&l bark ” ; Laos, Nam Hou and Sala San Tiot {It. YvtcMs 
de Salvaza) ; Hong-Kong (Boming). 

52. Coptodera flexuosa (p. 55). Chaud., Memoir, p. 
196; Bates, Ann. Soc. Ent. Fr. 1889, 283; id. Ann. Mus. 
Civ. Gen. 1892, 412. 

Another unique example. Schmidt-Goebel says there 
are two punctures on interval 2, but there are actually 
four on interval 3, viz. two not far from the base or from 
each other, the third at about two-thirds, the last — as in 
C. interrupta — quite close to apex. I have seen no examples 
in which any of these pores have been wanting. 

The species is common and widely spread throughout 
S.E. Asia, especially in the Malay Archipelago, but does 
not apparently extend to China or Japan. 

53. Orthogonius deletus (p. 56). Chaud., Essai mono- 
graphique sur les Orthogoniens, Ann. Soc. Ent. Belg. xiv, 
1871, 113. 

Four examples in the collection, all labelled Tenasserim. 
Chaudoir had in his collection another specimen taken by 
Heifer, and gives a description of it in his Monograph. 
Bates did not recognise the species among those taken by 
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Mr. L. Fea, but it turns out that he actually tedescribed it 
under the name of 0. quadricoUis (Ann. Mus. Civ. Gen. 
1892, 400); the specimens in this case came from Karin 
Cheba and Palon in Pegu. Two further examples in my 
collection were taken by the late Mr. G. Q. Corbett at 
Tharrawaddy. 

The three descriptions already published leave little more 
to be said. I am inclined to think that in this genus the 
^ genitalia, not much used hitherto in the orient genera 
as a character for differentiating species, may in this genus 
prove useful. In 0. deletus the oedeagus is rather short, 
slightly curved, pointed at extremity, but with the tip 
rounded off. 

54. Orthogonius puneticollis (p. 57) (1921, 165). 

This species, as I anticipated, proves to be identical with 
0. dufUealus Wied., and I do not propose here to repeat 
my comments on that species. The solitary example came 
from Martaban. The oedeagus hardly differs in form from 
that of the preceding species. 

55. Orthogonius profundo-striatus (p. 58). Chaud., Mon. 
112; Bates, Arm. Soc. Ent. Fr. 1889, 280; id,. Ann. Mus. 
Civ. Gen. 1889, 110, and 1892, 399 ; id. Compt. rend. Soc. 
Ent. Belg. 1891, 338. 

Schmidt-Goebel mentions two examples from Tenas- 
serim, but there are actually three. Chaudoii treated the 
species as identical with 0. punctkoUis. Bates was at first 
inclined to consider it distinct, but later on came to the 
same conclusion as Chaudoir. After a comparison of 
types, I agree with them. 

56. Orthogonius angulatus (p. 58). Chaud., Mon. 110; 
Bates, Ann. Mus. Civ. Gen. 1892, 401. 

There is a good deal of difference in the appearance of 
the two specimens. One of them is rather dark brown, 
very dark at base and sides of el)d;ra; the prothorax 
moderately contracted behind, the elytral striae fairly 
deep, intervals convex and distinctly punctulate. The 
elytra of the second specimen are of a uniform light brown, 
the head and prothorax darker; the prothorax but little 
contracted behind, the elytral striae shallow, intervals 
mote nearly flat and rather indistinctly punctulate. 

Chaudoir did not know this species, but Bates identified 
with it two specimens in the Fea collection taken at Karin 
Cheba; I have seen one of these which is now in the 
collection of the Genoa Museum. 
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Chaudoir ttought the species would fit into theyi^oa:- 
group of his Monograph. Bates, on the other hand, 
thought it might be placed in the neighbourhood of 0. 
hopei Gray and 0. acrogonus Wied., but he evidently failed 
to examine the ligula and paraglossae. In most of the 
examples which I have examined of this and of the next 
species, 0. plicatus, which seems to me to differ only in the 
vermiculate surface of the head, the ligula is quadnsetose. 
In one of the typical examples of plicattis it is clearly 
sexsetose, and, as these setae are easily abraded, I think it 
probable that it is really sexsetose in aU. The paraglossae 
are wide, extend beyond the ligula, and are obSquely 
truncate at apex, which is more or less setose. These 
characters are those of Chaudoir ’s genus Hexachaetus (Mon. 
124), to which, so far as present indications go, I think the 
species should be referred. 

Neither the author nor Bates mentions that in this 
species the ^ intermediate tibiae are inflated, as in 0. 
crassicrus Chaud. The oedeagus is small, bluntly pointed, 
and slightly constricted before apex. 

I have in my collection two examples from Maymyo 
(H. L. Andrewes), agreeing well with the typical specimens, 
as does an example from Perak (Doherty) in the British 
Museum. Other examples, also in the British Museum, 
from Penang (Lamb and G. E. Brymit) differ in their wider 
form and flatter elytral intervals. 

57. Orthogonius plicatus (p. 59). Chaud., Mon. 110. 

Two examples from Tenas,serim. The species was 

imknown to Chaudoir and no other author has referred to 
it. As mentioned above, the vermiculate surface of the 
head (a very variable character) alone distinguishes this 
species from the last, and this is also characteristic of the 
genus Hexachaetus. I think the two species are identical, 
but that in 0. wiigulatus this particular character is more 
or less obsolete. Both of them have a deep rounded fovea 
in the middle of the clypeus. 

I have one example of the species from Maymyo; this 
was taken by Mr. H. L. Andrewes on the same visit to 
Burma, but not on the same day as the two specimens 
mentioned above. I have also seen three examples from 
Tonkin and Laos (R. Vitalis de Salvaza), which are quite 
black. 

58. Orthogonius sulcstus (p. 59). Chaud., Mon. 110; 
Bates, Ann. Mus. Civ. Gen. 1892, 403. 

TRANS. ENT. SOC. LOND. 1923. — PARTS I, II (JDLY) D 
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Twq examples from Tenasserim. Ghaudoir did not 
know the species : Bates was inclined to identify with it 
his 0. rufiventris, but I find, on a comparison of types, that 
the two species are quite distinct. 

Superficially this species is rather like 0. angtHatus, but 
of a deep brown red colour. The ligula is bisetose, the 
clypeus smooth, with a deep suture, and some fine irregular 
sination on vertex, the antennae reaching rather beyond 
base of prothorax. The hind angles of the prothorax are 
obtuse, but very little rounded, the width quite twice the 
length, the base biainuate, the basal foveae deep and 
round, the surface convex and shiny. The elytra are 
convex, nyarly parallel, and shiny; the author says that 
there are, as in the two preceding species, two punctures 
on interval 3, but actually there are three, the median 
puncture against stria 2 being very distinct. The intervals 
are of equal width, but 7 is narrower and more convex 
towards base. The prostemal process is distinctly bor- 
dered, the protibiae produced externally at apex, the 
mesotibiae slightly curved, crenulate externally and also 
produced at apex, the metatibial spurs spathulate, joint 
4 of the tarsi bilobed throughout and all claws pectinate. 

There is in the British Museum a single specimen from 
Cambodia, which agrees well with the typical examples. 
Judging by the description, Chaudoir’s 0. crenaticrus (Mon. 
113), which also came from Cambodia, belongs to this species. 

59. Orthogonius alternans Wied., Zool. Mag. ii, 1, 1823, 
62 (p. 60) (1921, 170). 

The solitary example from Tenasserim agrees quite 
well with the one I compared with Wiedemann’s type. 

60. Orthogonius opacus (p. 60). 

One specimen from Tenasserim. Chaudoir, although 
professing to write a Monograph of the genus, does not 
even mention this species, nor has any other author referred 
to it. 

I find it to be the same as Bates’ 0. apiculatm (Ann. 
Mus. Civ. Gen. 1892, 403) from Karin Cheba (L. Fea), 
of which I have cotypes in my collection. As Bates 
points out, the species is closely allied to 0. insvlaris Chaud., 
but that is much smaller and otherwise coloured. The 
ligula is very narrow at apex and bisetose, the oedeagus 
elongate and bluntly pointed. The $ seems on average to 
be larger than the (J, and with the surface of the elytra 
duller. 
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There axe examples in the British Museum from Tenas- 
serim, the Shan States (Manders), and the And a man Is. 
(Capt. Wimberley). In the Indian Museum are others 
from Sikkim, Pashok, 3500 feet {F. H. Gravdy) and 
Kurseong, from Assam, Garo Hills, Tura, 3500-3900 feet 
(S. W. Kemp), and from the Andaman Is. Mr. H. Stevens 
has lately taken numerous specimens at Gopaldhara, 
4720 feet, in Sikkim. 

61. Orthogonius angusticoUis (p. 61). Chaud., Mon. 

122 . 

A single example from Tenasserim. Chaudoir did not 
profess to know the species, hut he includes it in his Mono- 
graph, and puts it, quite erroneously, among the species 
having a quadrisetose ligula. I can see nothing to dif- 
ferentiate this specimen, which is a (J, from (J specimens 
of 0. opacus taken by Mr. Stevens in Sikkim, the width 
of the prothorax being evidently a very variable character. 
The explanate margin of the prothorax is much wider 
behind, not equally wide throughout as stated by the 
author, and the re-entrant angle at the apex is imusually 
deep. I regard the species as identical with the previous 
one. 

62. Apsectra duplicata (p. 61) (1921, 166). Chaud., Mon. 
99. 

According to the author there should be two specimens, 
but there is only one, a <J, labelled “ Tenasserim.” Schmidt- 
Goebel thought his species was the same as 0. duplicatus 
Wied., but, as I have pointed out elsewhere, it is quite 
different, and Chaudoir, although he did not know the 
species, was quite right, not only in changing the name to 
Schmidt-Goebeli, but also in referring it to the genus Ortho- 
gonius. Schmidt-Goebel founded his genus upon the fact 
that in the species under consideration the claws are 
simple, but in Orthogonius this is a variable character and 
cannot be considered as of generic value. The species is 
singularly like 0. altemans Wied., though the sides and hind 
angles of the prothorax are less rounded. Apart from the 
simple claws, one of the chief differences is in the form of 
the oedeagus, which is rather short and sharply recurved, 
truncate at apex, the front part of the truncature a little 
produced and -very sharp, the hind part rounded. 

There is a second example of this species in the British 
Museum, the only other one I have seen ; it came also from 
Tenasserim. 
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63. * DoUchoctis striata (p. 62). Chaud., Mon. sor les 
Coptod^rides, Ann. Soc. Ent. Belg. }di, 1869, 246. 

The solitary example was in poor condition when de- 
scribed ; I may add to the characters mentioned that the 
base of the prothorax is slightly produced in the middle, 
the median line is clearly marked, and interval 3 of the 
elytra has two minute pores, one at about a half, the other 
at three-fourths. There is a faint apical spot on the 
elytra, not mentioned in the description, and even a 
suggestion of a shoulder spot. 

Chaudoir identified with this species a specimen taken 
by Wallace in the Aru Is., and there are others in the 
collections of the British and Oxford Museums, and in 
my own from the Aru Is., New Guinea, Celebes, Mysol, 
Bum, Batchian, and Salwatty. 

In the type the prothorax is very wide, and its sides more 
rounded than in the other examples. It differs little from 
No. 80 Mochtherus rotundatus, which also belongs to this 
genus, but it is wider, and the red spots are reduced or 
wanting ; the prothorax (in the type) is wider, with obtuse 
hind angles, very little reflexed, the elytral striae much 
finer. In Chaudoir’s specimen the front pore on interval 
3 seems to have been wanting. It may prove that D. 
striata, M. rotundatus, and the other forms referred to 
under the latter all really belong to one variable species. 

64. Sealidion hilare (p. 64). 

No one, so far as I know, has referred to this genus or 
species. As pointed out by Schmidt-Goebel, it is not far 
removed from Orthogonius, but the tmncate, quadrispinose 
apex of the elytra, and the peculiar form of interval 8, 
which is much enkrged behind and irregularly bistriate 
on the apical third, distinguish it at once from that genus. 
On interval 4 there are normally four large setiferous pores, 
but one example I Jiave seen had six pores on the left 
elytron. 

The type is unique and came from Burma, but I have 
seen three other examples, one from Dehra Dun, Harrawala, 
the second without any locality label, but probably from 
Dehra Dun, the third from Sonapur in Assam {L. G. 
Middleton). 

I cannot satisfactorily separate from Sccdidion Bates’ 
genus Aristoletna (Ann. Mus. Civ. Gen. 1892, 428), made 
for a species, A. qvadridentata, found at Bhamo and in 
Assam. I have not been able to detect in 8. hilare the two 
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teeth at lihe apex of the intermediate tibiae, but this is a 
^ character and all the four examples I have seen are 
apparently The form is nearly the same, but the 

base of the prothorax, which in qu^ridentata, is slightly 
lobed, is in hilare practically truncate ; in the former species 
there are only two pores on interval 3, and interval 8 is 
normal. Botb species present the remarkable character 
of a single large setiferous pore on the middle of the pro- 
sternal process, and the figula seems identical, dilated 
towards apex, with a rounded angle in the middle, beneath 
which are two long setae, the apical margin densely setose, 
the paraglossae adnate. In hilare the tooth of the mentum 
is rather blunt, the tarsi are very slightly pubescent above, 
and joint 4 is distinctly bilobed, but the serrate claws 
are identical in the two species; the last ventral segment 
(5) is emarginate and there are three setiferous pores on 
each side, whereas in quadridentata ((J) it is straight and 
there are but two. In both species the ventral surface 
is moderately pubescent. 

Lebia xatUhophana Bates (Proc. Zool. Soc. Lond. 1888, 
382, and 1889, 218) from South China appears to be an 
Aristolebia, and Sarothrocrepis mvcronalus 81. (Proc. Linn. 
Soc. N.S.W. 1907, 374) from Queensland belongs, as Ulr. 
Sloane informs me, to the same genus. I am indebted 
to Mr. Sloane for a specimen of yet another species, at 
present undescribed, from New Guinea; this is a and 
shows very clearly the two teeth on the intermediate 
tibiae. 

66. Macrochilus tripustulatus (p. 65). 

Schmidt-Goebel cites this as Dejean’s species, recognising 
that the Fabrician insect was something quite difierent. 
It is actually M. trimaculatiis Oliv., but I have dealt fully 
with this species in previous papers (1919, 129 and 176;, 
Ann. Mag. Nat. Hist. (9), vi, 1920, 497 and 502), and need 
not go over the ground again. 

66. Eustra plagiata (p. 66, Tab. Ill, fig. 1). Chaud., 
Bull. Mosc. 1854, ii, 310; id. Arm. Soc. Ent. Belg. xi, 
1868, 71; Bates, Trans. Ent. Soc. Lond. 1873, 237; id. 
Am. Mus. Civ. Gen. 1892, 269; Lewis, Ann. Mag. Nat. 
Hist. (6), xvii, 1896, 330; Dupuis, Arm. Soc. Ent. Belg. 
1913, 418; Andr., Aim. Mag. Nat. Hist. (9), iv, 1919, 296 
and 299. 

Chaudoir knew this species and indeed had in his col- 
lection one of the Heifer specimens. Bates’ reference in 
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1873 was to a difEerent one jajxmica), as lie saw when 
in 1892 he had examples of Schirndt-Goebel’s species before 
him. Mr. Lewis gives some interesting notes on the habits 
of the Japanese insect. Commandant Dupnis reports both 
of them from Formosa. 

In 1919 1 pubUshed a note on the Eastern Ozaenini, with 
a ‘key to the genera and to the species of Eustm. An 
examination of Schmidt-Goebel’s two typical specimens, 
though I have not been able to see the buccal organs as 
well as I could wish, serves to confirm what I have said. 
I must add, however, that the difierence indicated in the 
border of the prothorax as between E. fhgiata and its 
allies is of degree only and not of kind. In the typical 
specimens there is a row of very minute tubercles {no doubt 
setiferous) along the border, which give a faintly crenulate, 
though not dentate appearance to the outline. In the 
figure the eyes are too prominent, and the notch in the 
margin of the elytra is insufficiently indicated. 

The typical specimens are 2-5 mm. in length, and an 
example in my collection from Palon (£. Fea) measures 
30 mm.; I have also seen examples in the collection of 
the Genoa Museum both from Palon and Teinzo. The 
former agrees with my example and with the type, though 
the head is testaceous. The Teinzo example, hke the others, 
is larger than the type, and the elytra, except margins and 
suture, are fuscous; it is also abnormal in having the 
surface of the elytra aciculate rather than punctate, but 
I hesitate to consider it as more than an aberration. Two 
further examples from the Ouchterlony Valley, Nilgiri 
Hills {H. L. Andremes) are 3’5 and 4’0 mm. long respectively, 
but, though so much larger, they appear to belong to the 
same species. 

67. Itamus castaneus (p. 67). Chaud., Bull. Mosc. 
1854, ii, 297 ; id. Ann. Soc. Ent. Belg. xi, 1868, 51 ; Bates, 
Compt. rend. Soc. Ent. Belg. 1891, 326; id. Ann. Mus. Civ. 
Gen. 1892, 269 ; Andr., Ann. Mag. Nat. Hist. (9), iv, 1919, 
295-6. 

The species was apparently unknown to Chaudoir, but 
it is recorded by Bates from various localities. This 
genus, like the last, was included in my notes on the Eastern 
Ozaenini; an examination of the unique type, which is a 
little larger and darker than other specimens in my col- 
lection, eiiables me to confirm the characters given in the 
key to the genera. 1 find, however, that the front margin 
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of the labram, including the two outer setae, which ate 
placed a little further back than the others, may be either 
8- or 10-setose, the latter in the t 3 rpe. 

Bates gives as localities several places in Burma, viz. 
Bhamo, Katha, Prome, and Mandalay (L. Pea), to which I 
can add Pyinmana, Kaing River (C. F. C. Beeson). I have 
in my collection one of the Prome examples, and in the 
collection of the Genoa Museum I have seen another from 
the same locality (ll'O mm. in length, labrum 10-setose), 
and one from Bhamo (13‘0 mm. in length, labrum 8-setose), 
all agreeing very well in general structural characters with 
the type. Bates also mentions a specimen taken (presum- 
ably) in Bengal, and another from the Andaman Is. The 
habitat extends as far as Laos, where it has been taken at 
Ban Houei Soui and Xieng Om [R. Vitalis de Scdmza). 
There is a specimen labelled “ East Indies ” in the Oxford 
Museum. 

68. Mastax elegantulus (p. 69, Tab. II, hg. 1). Chaud., 
Monographie des Brachynides, Ann. Soc. Ent. Belg. 1876, 
99. 

Chaudoir did not know any of the three species of 
Mastax described by Schmidt-Goebel, though he refers to 
all of them in his Monc^raph. M. elegantulus does not 
seem to have been mentioned by any other author. The 
type is unique, and bears the kbel Tenasserim ; it is in 
good condition and the author’s description is long and 
exact. The figure gives quite a good idea of the insect, 
but joints 4-11 of the antennae and the tarsi should be 
fuscous, and the testaceous shoulder rings should unite 
over the scutellum. In the type, as in the plate, the arms 
thrown out by the front and hmd bands do not quite join 
at the middle, but normally they are connected. 

I have seen no other Burmese examples, but the species 
has been taken fairly commonly by Mr. H. Stevens in 
Sikkim at Gopaldhara, between 3400 and 4700 feet, and 
there is an example in the Indian Museum, also from 
Sikkim, taken by Mr. F. H. Gravely at Kalimpong. 

69. Mastax moestus (p. 70, Tab. II, fig. 3). Chaud., 
Mon. 100 ; Bates, Ann. Mus. Civ. Gen. 1892, 399. 

There are three t 3 ^ical specimens, not quite alike, all 
labelled Tenasserim. The description is accurate, but 
joint 4 of the anteimae is largely testaceous and the suture 
of the elytra is dark red. The figure gives quite a fair 
idea of the elytra! pattern, except that the testaceous 



40 


Mr. H. E. Andrewes on 


shoulder rings should be wider in the neighbourhood of the 
scutellum : uie elytra also are a little too wide, and joints 
5-11 of the antennae ought to be fuscous. The longitu- 
dinal striation of the prothorax is very poorly done. 
Schmidt-Goebel says that the three raised intervals are 
2, 4, and 6, but he does not reckon the sutural interval, 
and we should now call them 3, 5, and 7. 

Bates identified with this species examples taken by 
Mr. L. Fea at Palon in Pegu. I have seen two of these, now 
in the Genoa Museum, and find them to conform very well 
to the typical specimens. I have seen no other examples. 

70. Mastax ornatus (p. 70). Chaud., Mon. 100. 

There are five examples from Tenasserim, not varying 
much in appearance, and these, so far as I am aware, are 
the only specimens known. Schmidt-Goebel gives no 
figure, but his description is long, detailed, and accurate. 
The species is even smaller than M. jxirreyssi Chaud. It 
presents features which should render it easily recognisable. 
Both the smooth and pohshed head, and the nearly smooth 
prothorax are unusual in the genus, but the most striking 
character is the series of four polished, aeneous ridges, 
running longitudinally down the middle of the elytra, the 
two outer being both wider and shorter than the two 
inner ones. The suture and first stria are deeply incised, 
especially the latter near base; the second stria, outside 
the outer ridge, is also fairly wide and deep, but, the surface 
being dull, it is not nearly so noticeable. 

71. Brachlnus (Aptinus) melancholieus (p. 71). Chaud., 
Mon. des Brachynides, Ann. Soc. Ent. Belg. xix, 1876, 20. 

Two examples, one of which is immature; Schmidt- 
Goebel did not know the locality, but both the specimens 
are labelled “ Indien.” Chaudoir quite liiisidentified this 
species, putting it into the genus Pheropsophus, whereas it 
is a true Brachynus ; I find it to be identical with Bates’ 
B. caligatus (Am. Mus. Civ. Gen. 1889, 109, and 1892, 393) 
from Bhamo (£. Pea), a cotype of which is in my collection. 
Bates says ; “ This fine species answers with singular 
exactness to Schmidt-Gocbel’s description, as far as colours 
and sculpture are concerned, to his B. {Aplinus) melon- 
cholicus. But it differs in being furnished with wings and 
the elytra consequently being broad at the base and with 
distinct shoulders ; in short it has no resemblance of form 
to the genus Aptinus.” 

The fault here clearly lies with Schmidt-Goebel in putting 
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his species under the genus Aptiiius, which is apterous, and 
to which, as Bates says, it bears no resemblance. This 
is the more remarkable as the immature specimen has the 
membranous wings rather conspicuously exposed. ^ 

In the type specimen the two lines of punctures in the 
striae are much more evident than in the immature one, 
or in my example. 

72. Brachinus scitulus (p. 72). Chaud., Mon. 59. ’ 

A single example, which the author supposed to come 
from Burma, and which is actually labelled “ Tenasserim.” 
Chaudoir, though with some hesitation, identified with this 
species an insect from Tranquebar, which he had received 
from Dr. Dohrn. I have not seen this, but the description 
of it which he gives leaves little room for doubt that the 
identification was incorrect. The type seems to be unique, 
and it is fortunately in a good state of preservation. 

The description is, as usual, clear and accurate, and I 
will only add a few words to it. The first two joints of 
the antennae are flavous, the rest brown; the head is a 
little darker than the prothorax; the very narrow side 
border of the prothorax is fuscous ; the elongate front spot 
on the elytra covers intervals 5-^, the round hind one 
covers 2-4. On the head between the eyes there is a pair 
of shallow, rounded foveae, the front and vertex are smooth 
and polished, the back of the head with some fine punctures 
and sparse pubescence. 

There is in the British Museum an example labelled 
“ Tranquebar, Ex, Mus. Murray,” agreeing exactly with the 
description of B. scitidus Chaud. (not Schm.-Goeb.), and 
for this species I propose the new name of B. charis. It is 
larger than B. scitulus, 5'5 mm. against 4 0 mm., but 
differs little in coloration, though the scutellary region, the 
apical half of the epipleurae, and the border of the elytra 
(except near base), which in scitulus are dark, are in this 
species testaceous, and the apex of the elytra is brown. 
Head wider and less shiny, the antennae not quite reachir^ 
middle of elytra; prothorax relatively wider and rather 
more distinctly punctate ; elytra evidently longer, shoulders 
more prominent, sides less rounded, intervals more dis- 
tinctly, though still very moderately costate. 

73. Braehinus puncticoUis (p. 72). Chaud., Mon. 69; 
Bates, Ann. Mus. Civ. Gen. 1892, 395. 

Two examples from Tenasserim difiering only in the 
width of the red sutural stripe, a very variable character. 
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as Bates points out. Chaudoir did not know the species, 
but it was taken in some numbers by Mi. L. Fea, at Karin 
Asciuii Cheba, Palon in Pegu, and Kawkareet in Tenas- 
serim; I have been able to compare a number of these 
examples with the t 3 rpical specimens. Mr. R. Vitalis de 
Salvaza has also taken this species both in Tonkin and 
Laos; these examples are a little darker than those from 
Burma. 

There is a long and detailed description; Bates has 
already compared the species with the closely allied B. 
suturMus Chaud. (Mon. 69); I may add that the elytra 
are darker, more shiny, and with the intervals more 
distinctly costate. 

74. Braehinus modestus (p. 73). Chaud., Mon. 69; Bates, 
Ann. Mus. Civ. Gen. 1892, 396. 

This species presents some difi&culties. There are three 
examples all bearing the printed label Tenasserim. Accord- 
ing to Schmidt-Goebel, the specimens which he described 
came from Maulmein and from the neighbourhood of 
Calcutta. Two of the specimens, both of which are 6’0 mm. 
in length, resemble each other and agree fairly with the 
description; I propose to restrict to them the name of 
modestus. The third example is only 5‘0 mm. in length, and 
differs in several respects from the other two; it agrees 
well, however, with an example of B. limbellus Chaud. 
(Mon. 70) in my collection, abeady compared with 
Chaudoir’s type. In B. modestus joints 3-4 of the antennae 
are testaceous yellow like 1-2, and the colour darkens 
slightly and gradually towards apex ; the prothorax has a 
brown patch on the disk behind; the scutellary patch is 
narrow even at base and quickly contracts to interval 1, 
disappearing at middle; the apex of the elytra is dark. 
In B. limbellus joints 1-2 only of the antennae are testaceous 
yellow, 3-11 being of a uniform brownish yellow; the 
prothorax is uniformly testaceous; the scuteUary patch 
covers four intervals on each side at base, and contracts 
gradually to rather beyond middle, where it disappears, 
the actual margin being just tinged with colour to apex; 
the apex of the elytra has a very distinct yellow 
border. 

Chaudoir did not profess to know the species. Bates 
identified with it a number of specimens taken by Mr. L. 
Fea at Bhamo, Palon, and Rangoon. These are not all 
quite similar, Wt they agree in their smaller size and in 
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having a narrower head and prothorax. There is nothing 
to lead me to think that they are specifically distinct, and 
I propose to treat them as a minor variety. 

I identify with B. modeslus some examples in my col- 
lection from Tharrawaddy, Prome, and Taung-ngu 
{(?. Q. Corbett), one in the Indian Museum taken at light" 
in Calcutta, and one in the Fleutiaux collection from Long 
Xuyen in Cochin China (Dorr). 

75. Braehinus lusciceps (p. 73). Ghaud., Mon. 92 ; Bates, 
Ann. Mus. Civ. Gfen. 1892, 397. 

Another difficulty presents itself here. There are 
three specimens, but only one of them, labelled “ Burma, 
Heifer,” is indicated as type, the other two being without 
locahty label. The supposed type, however, does not agree 
with the description, and, although so decrepit an affiiit 
that I cannot identify it with certainty, I think it is another 
example of the previous species B. modestus. The other 
two examples agree with the description, and I look upon 
them as typical. 

Chaudoir perceived that this and some other species 
differed in important characters from Brachynus, and 
he proposed for them a new genus StypMomerus (Mon. 87). 
He did not know Schmidt-Goebel’s species, but thought 
it quite possible that it would prove to be identical with 
Boheman’s Dracfiyntw bicolor (Bug. Res. Zool. Col. 1861, 3) 
from Hong-Kong, to which Gemminger and Harold gave the 
new name of B. dichrous. Bates shared this opinion, and, 
after comparing examples from Hong-Kong and Burma, I 
have come to the conclusion that the species are the same, 
though I have not seen Boheman’s type. 

The description is not a long one, but the species seems 
to be fairly well known. It was taken in some numbers 
by Mr. L. Fea at Shwegoo and Karin Cheba; I have seen 
three of these specimens from the Genoa Museum, varying 
greatly in size (S-O-T-O mm.), as mentioned by Bates. I 
have also three Burmese specimens in my own collection 
from Tharrawaddy and Prome (Cf. Q. Corbett). 

76. Braehinus marginalis (p. 74) (1921, 149). 

A single example from Tenasserim, belonging to the 
genus Pkeropsophus. Schmidt-Goebel, like Chaudoir, 
identified the species quite erroneously with Dejean’s 
P. marginalis. I have quite recently referred to this 
species, and will not repeat what I said. I think it should 
bear the name P, nebvlosus Chaud. 
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77. Brachinus interruptus (p. 74). 

Two examples of the genus Pheropsophns, both labelled 
“ Tenasserim.” The author identified them with P. inter- 
ruptus Dej. (Spec. Gen. i, 1826, 306), which Chaudoir 
(Mon. 37) considered a variety of the same author’s P. 
ftisdcoUis (p. 306). I do not remember seeing the type 
of the former in Mr. Ren4 Oberthiir’s collection, but I 
have no reason to doubt the correctness of Chaudoir’s 
opinion, especially as it fits imvell with the original descrip- 
tion. The two Heifer specimens, on the other hand, do 
not agree with it, but they do agree with an example of 
P. agnatus Chaud. (Mon. 43), which I compared at Rennes 
with the type, and I consider that they belong to that 
species. I think Dejean’s P. javanus (p. 305), and Chau- 
doir’s variety P. jmbriatus (Mon. 42) are identical, the 
markings on the upper surface being subject to great 
variation. 

The species is widely spread in S.E. Asia, but I have 
seen only two examples from India; these are in the 
Indian Museum, and came from Balighai in Orissa (Dr. 
N. Annandale.). 

78. Brachinus consularis (p. 75). Chaud., Mon. 41; 
Bates, Compt. rend. Soc. Ent; Belg. 1891, 336; id. Ann. 
Mus. Civ. Gen. 1892, 392. 

Three examples of a Phenopsophus from Tenasseiim. 
Chaudoir evidently thought that his P. slenoderus (Bull. 
Mosc. 1850, i, 77 and Mon. 41) would prove to be the same 
species as P. consularis, and Bates used Schmidt-Goebel’s 
name in preference to Chaudoir’s. There can be no doubt 
about this identification, for an example already compared 
with Chaudoir’s type agrees almost exactly with the speci- 
mens from Tenasserim. The markings both of the upper 
and under surfaces are the same, and the only differences 
I note are in the colour of joints S-i of the antennae, which 
is generally fuscous in North Indian examples, but more or 
less testaceous in the typical specimens, and in the nanower 
elytral costae of the latter. 

There are five examples in the Genoa Museum, taken by 
Mr. L. Fea at Bhamo, Karin Cheba, and Palon. One of 
these differs rather widely from the others ; the antennae 
are very light in colour, the knees black above as well as 
at the sides, and the elytral fascia not only double the usua. 
width, but also placed far back on iiie elytra. Batef 
labelled this “ ? Consularis var. aut nov. sp. ? ” 
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Other localities are Tetara and Konbir in Chota Nagpur 
(P^re Cardan), Sdonibari {H. Stevens) and Sibsagar in 
>Mfl.TTi, and Chapra {Mackenzie), Sarda {F. W. Champion), 
Dacca, and Siliguri in Bengal. 

79. Hoehtherus angulatus (p. 76). 

Five examples and two others indicated as “ cotypes.” 
I have abeady published notes on this much-described 
species (1919, 163), which should be known as M. tetra- 
spUotus Mac!., and have nothing further to add. 

80. Moehtherus rotundatus (p. 77). ■ Chaud., M^moire 
sur les Coptod6rides, Ann. Soc. Ent. Belg. xii,’ 1869, 241 
and 246; Bates, Ann. Mus. Civ. Gen. 1889, 111, and 1892, 
413. 

Both Chaudoir and Bates recognised that this species 
would have to go into Schmidt-Goebel’s own genus Doli- 
chodis, a circumstance which the author curiously enough 
overlooked, but whereas Bates identified it, Chaudoir 
did not do so. The species is very near D. striata Schm. 
Goeb., and I think Chaudoir’s 4-3potted varieties of the 
latter (Memoir, p. 248) belong to it; his D. tetrastigma 
also (p. 248) appears to differ only in the form of the 
prothorax. The shape of this is very variable, as Bates 
has already pointed out; this variability is very marked 
in the three typical examples, in two of which the pro- 
thorax is wide, with sides hardly sinuate before the hind 
angles, whereas in the third it is relatively narrow, with 
distinctly sinuate sides. Bates also tells us that his D. 
ornatdlvs from Japan (Trans. Ent. Soc. Lond. 1883, 282) 
is synonymous with rotundatus, nor have I been able to 
find any substantial characters to differentiate his D. fasciola 
(Ann. Mag. Nat. Hist. (5), xvii, 1886, 205), taken by 
Mr. George Lewis in Ceylon, from Schmidt-Goebel’s 
species. 

The author is quite incorrect in stating that the setif erous 
pores on the sides of the prothorax are wanting in this 
species; they are, on the contrary, quite evident, but just 
within the border, so that they do not affect in any way 
the continuity of outline. No mention is made of any pores 
on interval 3, of which — as in M. angulatus — there are two, 
one rather behind middle and the other at about a fifth 
from apex on the hind yellow spot. In M. angulatus these 
pores are large and adjoin stria 2, but in rotundatus they 
are minute and placed on the middle of the interval. 

The species is widely distributed over S.E. Asia, but I 
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have' seen only one example from India; this is in the 
Indian Museum, and came from Cochin State, Faiam- 
bikalam {F, H. Gravdy). 

81. Celaenephes parallelus (p. 78, Tab. II, fig. 5). Bates, 
Ann. Mag. Nat. Hist. (5), xvii, 1886, 211; id. Ann. Soc. 
Ent. Pr. 1889, 286; id. Ann. Mus. Civ. Gen. 1892, 420; 
Bouchard, Ann. Soc. Ent. Fr. 1903, 176; Lesne, Mission 
Pavie Hist. Nat. 1904, 80 ; Vuillet, Insecta, ii, 1912, 17 ; 
Andr., Trans. Ent. Soc. Lond. 1919, 188; Sloane, Proc. 
Linn. Soc. N.S.W. 1920, 322. 

There are four examples in the collection. The figure is 
excellent, but of the three well-marked pores on interval 3, 
only the front one is shown; the pore which appears on 
interval 6, towards apex, has no existence in fact. I 
published some notes recently on this species, as quoted 
above, but give a number of references here, which I 
omitted before. These indicate that the species is well 
known and widely distributed. 

82. Thyreopterus ater Cast., Etudes Entom. 1835, 149 
(p. 79). Chaud., M^moire sur les Thyreopt^rides, Ann. 
Soc. Ent. Belg. xii, 1869, 136; Bates, Ann. Soc. Ent. Fr. 
1889, 283; id. Ann. Mus. Civ. Gen. 1889, 110, and 1892, 
408. 

Chaudoir made for this and for a species from Madagascar 
the genus Peripristus. There are in the Eastern species 
three pores on interval 3, two near together on the apical 
third, the third quite close to apex. It is common through- 
out S.E. Asia, but does not, so far as I know, occur in China 
or Japan. The collection contains three examples, the 
locality of which was unknown. 

83. Thyreopterus impressus (p. 80). Chaud., Mdmoire 
sur les Thyr^opterides, Ann. Soc. Ent. Belg. xii, 1869, 142 ; 
Bates, Ann. Mus. Civ. Gen. 1892, 406; Andr., Ann. Mag. 
Nat. Hist. (9), iii, 1919, 483. 

Chaudoir did not apparently know this species and made 
no attempt to incorporate it in his Memoir. Bates, how- 
ever, recognised it among the Carabidae taken by Mr. L. Fea 
in Burma, but he adds : “ the species has not the facies 
of those which constitute the restricted genus Thyreopterus 
in Chaudoir’s Monograph.” I recently proposed for it the 
new genus Sfitalcantha, in the description of which there is 
an error to be corrected. I stated that there was a single 
pore on interval 3, whereas there are actually three, the 
two discal ones very minute, at about the middle and at a 
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ourtli or a fifth from apex ; the apical pore is rather larger 
ind is situated on the short ridge close to apex, formed 
jy the junction of the third and ^h intervals. Bates has 
ilready drawn attention to some points not fully brought 
)ut in the original description. 

Two examples from India or Burma. I have seen 
specimens from Burma {L. Fea ) ; Assam, Sudiya {Doherty ) ; 
Penang (6r. E. Bryant) •, Perak {Doherty)-, Java; Sarawak 
WaUace)’, and various localities in Laos {R. Vitalis de 
Salvaza). 

84. Cataseopus facialis Wied., Zool. Mag. i, 3, 1819, 165 
[p. 81). 

References to this species are numerous, and I have 
already published several notes on it (1919, 130 and 141 ; 
1921, 165). There are four specimens in the collection, 
three from Tenasserim {Heifer), and one from Java {Hof- 
mann), the last evidently added at a later date. The 
Heifer specimens aU have intervals 8-9 metallic green, 
and in one of them the base is also green, but in no other 
way do they differ from typical Indian examples of Wiede- 
mann’s species. 

■ Schmidt-Goebel, who has a long note on the various 
species of Cataseopus described at that time, draws atten- 
tion to the reigning confusion regarding C. facialis, which 
unfortunately he himself increased by imderestimating 
the size of Ids specimens. Chaudoir fixed on this (Bull. 
Mosc. 1850, ii, 352) and expressed the opinion that Schmidt- 
Groebel’s species differed from Wiedemann’s. When Gem- 
minger and Harold in 1868 published the first volume of 
their Catalogus Coleopterorum, they seem to have assumed, 
(vithout further investigation, the correctness of Chaudoir’s 
lypothesis, and gave the species the new name of C. goebeli. 

4 little later Chaudoir (Rev. et Mag. Zool. 1872, 245) 
ippropriated this name, describing two specimens of his 
)wn from Malacca, and remarking : “ C’est peut-6tre le 
"acialis Schmidt-Goebel, dont d a la taille, et dont la 
lescription lui convient h peu pres.” In the next para- 
|raph he describes under the name “ var. ? basalis ” another 
psect from Cambodia, and his godbdi must take this name, 
i indeed it belongs to the same species. Thanks to Mr. 
Rene Oberthiir I have had the opportunity of seeing both 
bhaudoir’s types, and I incline to think they may both 
brove to be forms of Wiedemann’s C. facialis; without 
jurther investigation, however, I do not feel able to express 
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a definite opinion about this. Wliat is quite clear to me 
is that Schmidt-Goebers/ocmiis is the same as Wiedemann’s. 

85. Cataseopus vlolaoeus (p. 82). Gbaud., Berl. Ent. 
Zeitschr. 1861, 122 ; Bates, Ann. Mus. Civ. Gen. 1892, 410, 

Chaudoir ledescribed this species under the name of 
C. cyani'pmnis (Bull. M(»c. 1854, i, 130); he discovered 
subsequently that the two species were nearly related, but 
did not succeed in identifjdng them. I have had the 
opportunity of comparing the same specimen with both 
types. The colour of the elytra varies a little, and in 
Burmese specimens the disk is often very dark, in fact 
almost black. There are four typical examples from 
Maulmain, all very much alike. 

The species seems fairly common, but is apparently 
confined to Assam, Sikkim, Bengal, Burma, and ^e Malay 
Peninsula. There is an example in the Brussels Museum 
labelled Borneo, probably in error. 

86. Cataseopus elegans Weber, Obs. Ent. 1801, 45; 
Fab., Syst. Eleuth. i, 1801, 184 (p. 83). 

There are five similar specimens in the collection from 
Maulmain. This is another common species, to which 
references by other authors are numerous. I have not 
seen Weber’s type, but I have compared specimens with 
the type of Fabriciua, described in the same year, but 
apparently a few months later. 

The C. elegans of Macleay (Ann. jav. 1826, 15) is quite 
another species (1919, 141). Bates gave the name var. 
scintUlans to specimens taken in Burma by Mr. L. Fea, 
which he identified with those described by Schmidt- 
Goebel. It is true that the striae of the elytra are deeper 
and rather more coarsely punctured at the base than in 
examples from the Malay region, but there is much varia- 
bility both in this respect and in coloration, so that 1 
consider Bates’ name superfluous. 

The species is very common in the Malay region and 
extends southwards to Australia. I have seen Indian 
specimens from Bengal, Sikkim, and Assam only. It 
ranges eastwards through Siam and Indo-China to the 
Philippine Is., but does not seem to occur in China or Japan. 

87. Cataseopus elevatus (p. 84). 

A unique specimen. Chaudoir expressed the tentative 
opinion (Berl. Ent. Zeitschr. 1861, 122) that the species was 
nearly allied to his G. amoenus (= elegans Weber), but I 
can find no other reference to it. The elytra are strongly 
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costate, but I can detect no other character to difEerentiate 
this specimen from G. degans, of which I consider it to be a 
malformation. 

88. Catascopus pauper (p. 84). 

Another solitary type, and once again Chaudoir is the 
only commentator, his view being that Schmidt-Goebel’s 
example was probably a faded specimen of C. stnaragdidus 
Dej. I have in my collection an example of this species, 
already compared with Dejean’s type, and on a comparison 
of the* two insects I find that Chaudoir’s' hypothesis is 
perfectly correct. 

My records indicate that the species is found in Bengal, 
Bunna, Perak (Doherty), Penang (Lamb), Hoabinh in 
Tonkin (R. Vitodis de Salmza), and Java (Coll. Sloane). 

89. Catascopus regalis (p. 84). Chaud., Berl. Ent. Zeitschr. 
1861, 122; Bates, Ann. Mus. Civ. Gen. 1892, 410. 

Two examples. This well-marked species was unknown 
to Chaudoir, but Bates records its capture in Burma by 
Mr. Fea, and I have foimd it to be widely distributed in 
collections of Carabidae. The description is excellent. 
The three pores on the carinate third interval are placed, 
the first at a sixth from base, the second at a third from 
apex, and the third very near apex. The prosternal 
process and metastemum are covered with a short dark 
rufous pubescence. 

The species is found in Assam (H. Stevens and W. F. 
Badgley), Sikkim (H. Stevens), Burma (Heifer, L. Fea, and 
S. E. PeoZ), Andaman Is. (Atkinson), Nicobar Is. (Roepstorff), 
and Tonkin and Laos (R. Vitalis de Salvaza). 

90. Perioallus ornatus (p. 86). Bates, Ann. Mus. Civ. 
Gen. 1892, 411; Dupuis, Ann. Soc. Ent. Belg. 1913, 83. 

Four examples, varying a little in size, but otherwise 
similar : on only one of them is there a small yellow spot 
behind on interval 4, alongside that on interval 5. The 
description is good, but as regards the elytral pattern 
hardly detailed enough. The round yellow spot in front 
covers intervals 4-7. Of the three small yellow spots 
behind, the intermediate one on interval 5 (and some- 
times 4) is a good deal in advance of the other two ; the 
inner spot is on intervals 2-3, the outer one on 7. The 
author only mentions two pores on interval 3,vbut there 
are really three, viz. first near base, second just behind 
middle, and third at extreme apex of interval. The size 
varies from 9*0 to 12-0 mm. 

TRANS. ENT, SOC. LOND. 1923. — HEARTS I, H (JULY) E 
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I ^ave seen specimens from Assam and Sikkim (U. 
Sleoens), Garo Hills (S. IF. Kemp), Burma {Doherty and 
L. Kea), North Shan States {J. C. Brovm), Eenong in Siam 
{Doherty), Cambodia {MotiJiot), and Laos {R. Vitalis de 
Salvaza). 

91. Masoieus serlcans (p. 87). Schaum, Berl. Ent. 
Zeitschr. 1863, 78; Chaud., :6tude monographique des 
Masor6ides, etc., Bull. Mosc. 1876, iii, 28. 

Schaum did not know the species, but Cbaudoii had 
seen Schmidt-Goebel’s t 3 q)e at Prague. He expressed the 
opinion that it was not a Masorem, but should come neat 
the genus MocUherua. I think it should certainly be 
placed among the Coptoderini, but I know of no genus 
into which it will fit. I am reluctant to propose a new 
genus for a single imperfect specimen, which I am not at 
liberty to dissect, but, as the species has been described, 
I see no alternative, and propose to give the best account 
(rf it I can, leaving any blanks to be filled in when additional 
material becomes available. 

Mochtheroides, gen. nov. 

Head with two supraorbital setae, eyes contiguous to buccal 
fissure, gula with a seta on each side, labrum as long as wide, 
sexsetose, rounded in front; ligula bisetose, arcuate at extremity, 
paraglossae membranous, adnate, rounded at apex, meeting above 
and extending beyond ligula, curving inwards ; mentum cmarginate, 
the emargination dilated at middle into a rounded prominence, 
hardly a tooth, lobes rounded at sides, epilobes rounded at apex, 
hardly reaching beyond lobes ; palpi cylindrical, subtruncate at 
apex, maxillaries with joint 4 nearly twice as long as 3, 2 much 
dilated, labials with 2 a little shorter than 3 ; antennae with joint 2 
a little shorter than 3, setose from apical third of joint 4. Pro- 
thorax transverse, with two setiferous pores on each side. Elytra 
in form of a rectangle, with rounded angles, some very long setae 
at shoulders. Legs : bind femora dilated, tibiae channelled on 
outer side, terminal spurs minute, tarsi mote or less pubescent 
above, protarsi ^ with 3 dilated joints clothed beneath with large 
white scales, claws with two or three small equal teeth on each half. 

In MocMherus, which the genus resembles in many 
ways, the ligula is plurisetose and the paraglossae do not 
extend beyond it, the palpi are more pointed at apex, 
and the teeth on the claws are not only longer, but of 
unequal size. 
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Mochtheroides seiieans Schm.-Goeb. 

Length : 5 0 mm. Width : 2-0 mm. 

Gdltyur black, underside piceous : antennae, buccal organs, tibiae 
and tarsi testaceous. Head and prothorax finely, elytra coarsely 
shagreened and sericeous. 

Head convex, smooth, clypeus biaetose, the suture fine, ending on 
each side in a fine puncture, eyes not very prominent, antennae 
reaching basal third of elytra. Prothorax moderately convex, 
not much wider than head, half as wide again as long, widest at 
apical third, base slightly produced in middle and a little oblique 
at sides, apex emarginate, sides finely bordered, rounded in front, 
with a rather faint angle at apical third, where the front seta is 
situated, just inside the border, then contracted and nearly straight 
to th|p obtuse hind angles, which are reflexed, with a very distinct 
tubercle (setae abraded); median line and transverse impressions 
all fairly deep, surface smooth. Elytra moderately convex, half as 
long again as wide, a little more than half as wide again as prothorax, 
the fine border very distinct at base, shoulders square, apex trun- 
cate but hardly emarginate, striae fine and very finely punctate, 
intervals slightly convex, 3 (apparently) with a single pore near 
apex, surface with some very fine scattered punctures. 

Smaller than Mochtherus tetraspiUdus Mad., and without spots. 
Head smoother, impunctate, eyes much smaller and less promi- 
nent ; prothorax wider, with much narrower reflexed border, which 
is hardly sinuate behind, front angles more evident, hind angles 
obtuse and less reflexed, surface smoother; elytra with rather more 
convex intervals, the surface more coarsely shagreened and distinctly 
sericeous. 

A single example (^) from Tenasserim. 

92. Aephni^us adelioides MacL, Ann. jav. 1825, 23, 
t. 1, f. 7 (p. 88) (1919, 159). 

Two specimens, one labelled “ Burma,” the other 
“ Tenasserim,” and both agreeing well with hlacleay’a 
type, upon which I have recently commented. 

93. Aephnidius fuscipennis (p. 89). Schaum, Berl. 
Ent. Zeitschr. 1863, 78; Chaud., Mon. 16; Bates, Ann. 
Mas. Civ. Gen. 1889, 110, and 1892, 404. 

One example from Tenasserim. Chaudoir’s specimen 
came from Dacca. Mr. L. Fea took it in some numbers 
at Bhamo, Shwegoo, and Kawkareet. In the British 
Museum there are examples from Tavoy {Doherty), Penang, 
and Siam. Mr. Vitalis de Salvaza has taken it at Kompong 
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Eedey in Cambodia, and there is also a specimen from 
Cambodia in the Brussels Museum. In the Indian Museum 
there is an example from the rather outlying locality of 
Bawalpindi in the Punjab (fi. Hodgart). 

The description is not very long, but it is acctirate and 
has been supplemented by Chaudoir. The type is evidently 
a little immature, for all the other examples I have seen 
are black, with only a very narrow dark red border to the 
prothorax and elytra; the latter are also exceptionally 
opaque. In this species the various pores on the upper 
surface are very conspicuous, viz. two supraorbital, two 
on each side of prothorax, one rather before middle and 
one on the hind angle, one on each side at base of elytra, 
from which arise striae 1 and 2, two on interval 3, adjoin- 
ing stria 3, at about a third and two-thirds respectively, 
and a marginal series on interval 9. 

94. Aephnidius simplex (p. 89). Schaum, Berk Ent. 
Zdtschr. 1863, 78; Chaud., Mon. 22; Bates, Ann. Mus. 
Civ. Gen. 1889, 110, and 1892, 406. 

Another single specimen from Tenasserim. In this case 
also the rather short description has been amplified by 
Chaudoir, and as the species seems to be well known I 
will not enlarge further upon it. It occurs throughout 
Burma and in the Andaman Is., and in India from Nepal 
to Ceylon, but I have at present seen no examples from 
outside these limits. 

95. Aephnidius fasoiatus (p.- 89). Schaum, Berk Ent. 
Zeitschr. 1863, 78; Chaud., Mon. 25; Bates, Ann. Mus, 
Civ. Gen. 1892, 405 (pi9, 159). 

There are five similar examples from Tenasserim, and 
Chaudoir had another one coming from the same source 
in his collection. The species falls within Macleay’s genus 
Amulacm (Ann. jav. 1825, 22), and I have already com- 
pared with it Macleay’s closely allied A. seriaipennis. The 
description is long and excellent; but the base of the 
prothorax is widely arcuate rather than tnmcate, and its 
margin bisinuate on each side of the scutellum, at which 
points it is distinctly bordered. There are three (some- 
times four) very distinct setiferous pores on each side of 
the prothorax in front and another on the hind angle, 
one on each side of scutellum at the base of the elytra, 
and a series of large marginal pores, but I can detect none 
on interval 3. 

The species seems to be fairly widely spread, for I have 
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seen examples from the following localities : Karin Ghecu 
in Burma (L. Fea), Andaman Is. and Ceylon (British 
Museum), ii^nara [T. R. D. Bell), Nil^ri Hills {H. L. 
Andrewes), Bon Som in Indo-China (R. Vilalis de Salvaza). 
Mr. Andrewes took his specimens in the Ouchterlony Valley 
at 3000-3500 feet “ in heavy jungle in dead tree trunks.” 

I have been able to compare with Schmidt-Goebel’s 
specimens the type of Masoreus (Anaulacus) basalis Fleut. 
from Annam. The author himself subsequently recognised 
that his species was a variety of A. fasciatus, differing only 
in the absence of the apical testad»ous patch. 

In redescribing Anaulacus seridpennis Mad. (1919, 158) 
I said that there was only one supra-orbital pore. This 
is an error which I desire to correct, for there are in reality 
two such pores. 

96. Aephnidius quadrimaculatus (p. 90, Tab. Ill, hg. 7). 
Schaum, Berl. Ent. Zeitschr. 1863, 78; Chaudoir, Mon. 
25; Bates, Ann. Mus. Civ. Gen. 1892, 405. 

One example from Tenasserim. The only other speci- 
men I have seen is the one taken by Mr. L. Fea at Karin 
Cheba, which agrees well with the type. Chaudoir, who 
did not know the species, thought it possible that it was 
identical with the previous one, A. fasciatus, but, as Bates 
points out, this is far from being the case. The description 
is short, Wt has been amplified by Bates. The figure 
gives a fair idea of the insect, but the elytra are rather too 
pointed at apex, and the red spot on the shoulder should 
be rather larger. In the Karin Cheba example the whole 
of the apical area is red. In this species there are only 
two marginal setiferous pores on each side of the prothorax, 
one before middle and one on the hind angle ; the elytra 
are strongly depressed on each side of the scutellum, with 
an umbilicate pore at the bottom of the depression, interval 
3 impunctate. 

97. Caphora humills (p. 91, Tab. Ill, fig. 8). Chaud., 
Mon. 8. 

I have seen fifteen examples of this species in the collec- 
tion, all from Tenasserim, but only two of them bear “ type ” 
labels. Chaudoir did not concern himself much with this 
genus or species, but tells us that he has in his collection 
examples from Bengal. 

The genus differs from Masoreus and Aephnidius in 
haying a tooth in the sinus of the mentum ; the species is 
unique in the genus, and is much smaller than either 
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A. fasdatus or quadrimaculatus. In the figure the elytra 
are represented as brown instead of black, and the line 
beside it is about half as long again as it ought to be. The 
clypeus is bisetose, and there are on each side of the head 
two supra-oibital setae ; the prothorax has two setiferous 
pores on each side, one before middle and one on the hind 
angle; there is an umbilicate pore at the bottom of a 
depression on each side of the scutellum, and a marginal 
series of similar pores, but none on interval 3. 

There are two examples in the British Museum, labelled 
“ Siam ” and “ E. Indite ” respectively, and one in the 
Indian Museum from Kierpur, Pumeah District, Bengal 
{C. Paiva). 

98. Tetragonoderus punctatus (p. 92). 

Schmidt-Goebel mentions no locality, but the single 

specimen bears the Museum label Tenasserim. He con- 
sidered that it was the T. punctatus of Wiedemann (Zool. 
Mag. ii, 1, 1823, 61) and of Dejean (Spec. Gen. iv, 1829, 
505), but added some particulars in which it seemed to 
him to differ from the description given by the latter author. 
I have in my collection a specimen which I compared at 
Copenhagen with Wiedemann’s type, and the example 
under consideration does not agree with it; not only are 
there discrepancies in the elytral pattern, but the form and 
surface of the prothorax difier. In the prothorax it agrees 
well with T. fimbriotm Bates (Ann. Mag. Nat. Hist. (5), 
xvii, 1886, 202), and as far as the pattern of the elytra 
goes it might pass for a rather washed-out example of that 
species. Although not satisfied of its identity with 
fimbriatus, I propose to treat it as a variety, until further 
material is available. The species is known at present 
from South India and Ceylon only. 

In the Heifer specimen, the central brown fascia is very 
wide and the black border surrounding its central part is 
very slight; at the sides this border is well developed, 
but the brown colour there forms a separate patch; the 
central and front brown areas are joined along intervals 
1-2, both of which are uniformly brown, the usual black 
and white chequers on 2 being barely indicated. 

99. Tetragonoderus rhombophorus (p. 93). Chaud., Mon. 
48 ; Bates, Ann. Mus. Civ. Gen. 1892, 415. 

There are two specimens in the collection, both from 
Tenasserim. Unknown to Chaudoir, but taken by Mr. 
L. Fea at Bangoon, Palon, and Bhamo : I have two other 
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Burmese examples in my collection taken at Tharrawaddy 
{G. Q- Oorbeit), and there is one from Upper Tenasserim 
(J. Wood Mason) in the Indian Museum. I have also 
seen examples from “ India ” (British Museum) and Sarda 
in Bengal (f. W. Champion), while Mr. R. Vitalis de 
Salvaza has taken the species at Xieng Khouang and 
Vientiane in Laos, so that it is fairly widely spread. 

Chaudoir was quite correct in the position he assigned 
to this species in his table, i. e. “ Tarsi intermedii maris 
articulis tribus angustius dilatatis subtusque spongiosis, 
prosternum inter coxas marginatum, anus maris integer 
(hand incisus), unguiculi basi vix perspicue denticulati.” 
There are in this species two prothoracie setae on each side, 
both within the border, the front one rather before middle, 
the hind one at the hind angle ; there is a small umbilicate 
pore on each side of the scutellum, and a marginal series 
of few but large pores, from some of which issue very long 
hairs ; on interval 3 are two pores, one rather before middle 
adjoining stria 3, the other at apical third adjoining stria 2. 
It will easily be recognised by the broad red-brown stripe 
on the prothorax and the rhomboidal patch of similar 
colour on the elytra ; in shape it is like T. quadrinotatus F. 
and T. qvadrisignatm Quens. 

100. Scarites selene (p. 94). Chaud., Bull. Mosc. 1855, 
i, 108; id. Mon. des Scaritides (ii), Ann. Soc. Ent. Belg. 
1880, 95; Bates, Ann. Mus. Civ. Gen. 1892, 273. 

There are three specimens from Tenasserim, all bearing 
“ type ” labels. Of these two conform to the description, 
as far as it goes, and both measure 27-0 mm. in length; 
these I regard as truly typical. The third example, 
measuring 31'0 mm., is evidently difEerent and I identify 
it with S. barbarus Dej. (Spec. Gen. i, 1825, 388), of which 
I have in my collection an example compared with Dejean’s 
type. 

Chaudoir was evidently aware that his S. capita (BuU. 
Mosc. 1855, i, 92; id. Mon. (ii), 95) was the same thing 
as Schmidt-Goebel’s species, but be declined to recogmse 
the latter on the ground that the description was incom- 
plete. It is true that the German description breaks ofE 
short, but the Latin diagnosis at the head is complete and 
Schmidt-Goebel’s name must stand. The species is a 
well-known one, and has been dealt with at considerable 
length by Chaudoir. I have seen numerous examples 
from Burma, Bengal, and Assam; also a single specimen 
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from as far west as Lucknow. An example in the British 
Museum is labelled “ Madras,” and I have seen another 
taken fly Dr. W. Horn at Anuradhapura in Ceylon. 


THE PLATES. 

My notes on the species described in the Eaunula would 
be incomplete without some reference to the three plates 
at the end of the volume. With these the author was not 
at all satisfied, and indeed he proposed to replace the first 
(uncoloured) % another one, when the next part was 
published, an event which never occurred. A glance at 
the plates gives the impression that the numerous outline 
drawings, especially those of the buccal organs, were made 
from dissections, but of these I have seen no trace, and, as 
some of the examples figured were unique, the drawings 
must have been made from an examination in situ. It is 
nob my intention, however, to go into the generic characters 
as revealed by the plates, as practically aU the genera 
have been dealt with subsequently by other authors, but 
to indicate what species ate represented by such figures 
as are not alluded to in the text. On the back of the green 
paper cover is a list of the figures referred to ; the species 
are named, but there is no further account of them, and 
to the number must be added Plate I, fig. 9, and Plate II, 
fig. 7. All the figures in Plate I, with the exception of 
fig. 9, represent species of the genus Cicindda, and for 
convenience of reference I have added the names of the 
two species not expressly mentioned in the text, though 
both are vaguely referred to at the end of the respective 
descriptions. There is no indication in the collection of 
the actual specimen figured in any single instance, and 
sometimes I have not been able to &id any representative 
at all of the species which I identify with the figure. 

Plate I. 

Fig. 2. Cieindela striolata Illiger, Wiedemann’s Archiv. 
I (2), 114 (p. 3). 

Fig. 5. Cieindela phalangioides (p. 8). 

Fig. 9. ?Arame gracilieeps Bates, Ann. Mus. Civ. Gen. 
1892, 381 (see under No. 6, Odacantha litura). 



Types of Carabidae described by Schmidt-Goebel. 57 
Plate H. 

Fig. 4. Libiesthis trimcala in litt. (1921, 183). 

I find two specimens from Tenasserim labelled “ Librea- 
this fusai,” so that the author apparently ■ changed his 
specific name ; the specimens are not quite alike, but one 
of them agrees very closely with the examples taken by 
Mr. L. Fea and erroneously determined by Bates as Pogono- 
glossus mlidiccmis Chaud. I have recently described the 
species under the name of P. truncatus. The figure is a 
fair representation of it, but joint 1 of the antennae is too 
short and thin, and the mandibles should be longer. 

Fig. 6. Holeonotus ferrugineus in litt. Chaud., Bull. 
Mosc. 1869, ii, 399; Bates, Ann. Mus. Civ. Gen. 1892, 
364 ; Tchitcherin, Note sur le genre Holeonotus, Ann. Soc. 
Ent. Belg. 1898, 453. 

Numerous examples from Tenasserim. Chaudoir first 
described the species under the genus Abacetus, but rectified 
this error subsequently (Rev. et Mag. Zool. 1876, 352), 
though before the genus came to be described the name of 
Hohonotus was already occupied, so that Maindron’s name 
of Fouquetius (Bull. Soc. Ent. Fr. 1906, 252) must be used. 
The figure is fairly good, but the colour is a little too light, 
the eyes too prominent, the antennae too slight, joint 1 
of the tarsi much too short, and there is no suggestion of the 
dentate border of the elytra behind the shoulder. 

Fig. 7. Dicranoncus amaUlis Chaud., Ann. Soc. Ent. Fr. 
1859, 350 (note) and 359 ; id. Revision des Colpodes, Ann. 
Soc. Ent. Fr. 1878, 277 (1919, 164). 

I have come across no attempt to identify this figure, 
but I find in the Heifer collection some examples from 
Tenasserim, which agree fairly well with it, and I have 
seen numerous similar specimens from various localities in 
the East. The outline drawing of the claws indicates the 
genus Dicranoncus suflaciently, and with black knees 
(which, considering the admitt^ imperfection of the plates, 
may very possibly have been omitted by accident) the figure 
would be a fair representation of D. amabilis. The pro- 
thorax in the figure is a little too much contracted behind. 
This species occurs all over S.E. Asia, including the Malay 
Archipelago, but does not apparently extend to China or 
Japan. 

Fig. 8. Batoscells polita in litt. Bates, Ann. Mus. Civ. 
Gen. 1892, 343 (1921, 162). 
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Bates has abeady pointed out that this figure probably 
represents Pachytrachdvs oblongus Dej. (Spec. Gen. v, 
1831, 813), and I agree with ham. Though quite recog- 
nisable, it does not show the usual fuscous patch on the 
disk of the elytra, but the colour in this species is very 
variable. The sketch .of the front tibia makes too much 
of the two groups of spines (two in each) on the external 
margin, each one being in fact nearly equidistant from the 
next, the two apical ones a little closer together, and a 
distinct emargination between two and three. The eyes 
also are not sufficiently prominent, and joint 1 of the 
antennae is much too small. I have referred to Dejean’s 
species quite recently, as quoted above. 


Plate III. 

Fig. 2. Agreuter melas in lilt. Bates, Ann. Soc. Ent. 
Fr. 1889, 268; id. Ann. Mus. Civ. Gen. 1889, 103. 

Bates identified this figure with his Oxycenirus angustus 
(Trans. Ent. Soc. Lond. 1876, 3 (note)), with which it 
agrees extremely well. The drawing of the labrum, however, 
shows that organ as quadrisetose, instead of sexsetose, and 
there is actually no minute emargination in the front of the 
clypeus. I have not been able to find in the Heifer collec- 
tion any example of this species, which is found throughout 
Burma, the hlalay Peninsula, Siam, and Indo-China; 
Bouchard also records it from Sumatra (Ann. Soc. Ent. 
Fr. 1903, 172). 

Fig. 4. Eupalamus elivinoides in lift. Putzeys, Revision 
G6n6rale des Clivinides, Ann. Soc. Ent. Belg. x, 1867, 130; 
Bates, Ann. Mus. Civ. Gen. 1889, 100 (1919, 179). 

There are in the collection a number of specimens from 
Tenasserim. Putzeys first pointed out that Schmidt- 
Goebel’s genus did not differ in any essential character 
from Clivina, and he identified the species, quite rightly 
I think, with his C. Parryi (Postscr. ad. Cliv. Mon., M4m. 
Li^ge, xviii, 1863, 60 ; id. Rev. G6n. 130). I have abeady 
mentioned that this is the same thing as C. castanea Westw. 
(Proc. Zool. Soc. 1837, 128). The figure is rather a good 
one as far as general appearance goes, but no details are 
shown of the surface of the head, and the colour should be 
quite black. The species is common throughout the East. 

Fig. 4. Indalmus elegans in lilt. 

I can trace no reference to this species, but there axe two 
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examples in the collection, appearing under the name of 
Gldaenius eUgans Heifer, and these I have no hesitation 
in identifying with G. Caminae Qestro (Ann. Mus. Civ. 
Gen. 1888, 108). The generic name appears to be super- 
fluous. The figure, without being good, is approximately 
like the insect, though the front angles of the prothorax 
are too much rounded off. Heifer’s specimens come from 
Tenasserim, those taken by Mr. L. Fea and described by 
Dr. Er. Gestro from Teinzo, and I have seen other examples 
from Laos, Annam, and Cambodia (R. Vitalis de Salvaza). 

Fig. 6. Phreoryetes pusillus in litt. Putzeys, B6vision 
Generale de Clivinides, Ann. Soc. Ent. Belg. x, 1867, 97 ; 
id. Compt. rend. Soc. Ent. Belg. 1878, 174; Bouchard, 
Ann. Soc. Ent. Fr. 1903, 170. 

In his Revision Generale Putzeys writes : “ M. Schmidt- 
Goebel s’etait propose d’etablir sous le nom de Phreoryetes 
un genre dont il a figure les caract^es dans la pi. Ill, 
(fig. 6) de sa Faun. Birman. Mais d’aprfe une note de sa 
main inscrite sur la couverture de la premiere livraison de 
I’ouvrage, il a reconnu que ce genre ne se distinguerait pas 
suffisamment dea Dyschirius et il a design^ sous le nom de 
Dyschirius debilis I’insecte figur4 comme Phreoryetes 
pusittm.” 

A little lower on the same page Putzeys described a new 
species from North India, Dyschirius interpunctatus, which 
he later identified with Schmidt-Goebel’s. I can find in the 
Heller collection no example of the genus Dyschirius, nor 
have I seen the type of D. interpunctatus, though there is 
in the British Museum a single example from Ferozepur 
which I identify with it. Putzeys does not say that he had 
seen Schmidt-Goebel’s type, nor does he tell us on what his 
identification was founded. The figure is evidently very 
much lighter in colour (though this may be due to a defect 
in the plate), and does not show any series of pores on inter- 
vals 3 and 5. I think, therefore, that Putzeys is probably 
wrong, but there appear to be no means of deciding this 
at present, or determining the species. I have no idea how 
Bouchard arrived at his determination. 

Fig. 9. Loxoneus elevatus in lift, Chaudoir, Bull. Mosc. 
1852, i, 90; Lacordaire, Gen. Col. i, 1854, 304 (note); 
Motchulsky, Bull. Mosc. 1864, iii, 204; Bates, Arm. Mus. 
Civ. Gen. 1892, 347. 

The first three of the authors quoted above refer to . 
Schmidt-Goebel’s genus, which was described by Chaudoir 
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under the name of Anoplogmius. Bates refers to the 
species, but was unable to identify it owing to “ the pecu- 
liar one-sided lobe of the hind tarsi so conspicuously figured.” 
I cannot discover the figured specimen, but there are 
examples of three different species of the genus, which I 
have examined for the asymmetrically bilobed fourth joint 
of the hind tarsi shown* on the plate. This I have not 
found, nor do the other described species, so far as I know 
them, present such a character. Apart from this and the 
apparent depression on the disk of the elytra, the figure 
may be taken as offering a reasonable representation of 
A. renitens Bates (Ann. Mag. Nat. Hist. (5), xvii, 1886. 
79), which was described from Ceylon, but occurs also in 
Burma. It is quite possible, and I tWk even probable, 
that there is here another defect in the plate, but Bates 
may also be right in suggesting that Schmidt-Goebel’s 
“ species must therefore be one that remains to be re- 
discovered.” 
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II. A Revision of the Austrcdian Species of the genus 
Melobasis (J'om. Buprestidae, Order Coleoptera), with 
Notes on Allied Genera. By H. J. Cartes, B.A., F.E.S. 

[Bead November 15tb, 1922.] 

Plates I, II. 

Introduction. 

The number and variely of Buprestidae in Australia, 
combined with their brilliant metallic coloration, makes 
their study peculiarly attractive. This has been so 
generally the case that collectors of many nations have, 
during the last century, supplied the museums of the 
world with specimens that have been described by various 
authors with but little co-ordination. I have already 
attempted to clear up the nomenclature of the genus 
Stigmodera-, but there yet remain, if possible, in still 
greater confusion the two important genera Melobasis 
and Cisseis, together with a few allied genera. It is hoped 
that the following paper will help the student to a 
clearer knowledge of the former group, and especially clear 
the ground of a mystifyii^ maze of names by banishing 
into oblivion that blight on Entomology — unnecessary 
synonyms. 

Revision oe the Australian species of the genus 
Melobasis Castelnau et -Gory (Fam. Buprestidae, 
Order Coleoptera). 

The insects comprised in the genus Mdobasis appear 
to be confined to Australia, Malaysia and Polynesia, one 
species being described from as far west as Penang. The 
present memoir will refer only to the Australian members 
which include 80 per cent, of the group. 

In Australia they occur chiefly on the foliage of the 
numerous species of Acacia — perhaps the most ubiquitous 
members of the Australian flora — though a few appear to 
specialise on other plants in the stetns of which their 
larvae exist. Thus, in the Sydney district, I have found 
M. cupriceps Kirby only on the Native Broom [Viminaria 
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ienudata), in November or December ; M. cruentata Tboms. 
and M. mprifera C. and G. on flowering steins of DiUwynia 
Jloribunda; while I have only taken M. ignipicta Kerr, by 
beating lie dead leaves of Eucalyptus boughs. Mr. 
Froggatt records the breeding of M. iridescens Mad. (nec 
C. and G.) and M. splendida Don. {purpurascens F.) from 
infected boughs of Acacia longifolia. The latter is, how- 
ever, conomonly found on the widely spread Acacia 
decurrens. 

The nomenclature of the genus is in a most chaotic state, 
and the clearing up of this tangle of names is a necessary 
preface to any future systematic work. The casual nature 
and “ damnable iteration ” of authors in the literature 
of the genus can be judged by the following. The name 
costata has been used by three authors — ^Macleay, Saunders 
and Thomson — for three different species, while eupreo- 
vUtata, intricaia, obscura, purpureo-signata, and siUuralis 
have each been used twice. A hundred and ten names 
have been used in describing Australian species of Melobasis. 
This number is reducible to fifty after the more evident 
synonyms have been sunk. To this total seventeen new 
species are now being added, making the present total 
sixty-seven. 

A visit to England in 1922 has enabled me to examine the 
types of Saunders, Blackburn and Eerremans contained in 
the British Museum of Natural History, as well as certain 
species of Thomson as identified by Kerremans. I owe 
much to the courtesy of Mr. K. G. Blair for his continuous 
help and advice at this institution. I am also indebted to 
Prof. Poulton, who kindly brought several of the Hope 
types to London for my examination, and whose hospitality 
at Oxford enabled me to complete my inspection of the 
Hope Museum. I have thus been able to identify most 
of the species, with the exception of those described by 
Thomson and sexplagiata C. and G. 

I have also been greatly helped by the loan of collections 
from most of the Australian Museums, and I would here 
express my appreciation of the courtesy of the following 
gentlemen in this connection: — ^Mr. A. M. Lea and the 
Trustees of the South Australian Museum, for the loan 
of their numerous and valuable collections ; Mr. J. Kershaw 
and Mr. Spry of the National Museum ; 1^. Longman and 
Mr. Hacker of the Queensland Museum; Dr. Anderson 
and Mr. Musgrave of the Australian Museum; Prof. 
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L. 0.> Harrison and Mr. Shewan acting for the Macleay 
Museum, and Messrs. R. Illidge of Brisb^e and J. Dixson 
of Melbourne, for the loan of private collections; while 
collectors like Messrs. H. Giles and J. Clark of Perth, and 
Mr. H. W. Brown have largely contributed. The collec- 
tions of the first two of these were further valuable in the 
possession of several types or cotypes of Blackburn’s 
species, while the two Sydney Museums contain those 
described by Macleay. 1 have thus had very long series 
and an enormous amount of material for inspection. 

The species of Mdobasis can be grouped by colour into 
two sections, i. e. (1) Concolorous and (2) Patterned species, 
though in a few cases the vagaries of colour variation 
have been a cause of confusion. Thus the widespread 

M. purpurascens F. — found from Queensland to South 
Australia, including Tasmania — includes forms that have 
been described under four other names. 

Again M. gratiostssima Thoms, has colour varieties, 
especially of the prothorax, that include the forms described 
by Kerremans as amabiUs and by Blackburn as spedosa. 

With few exceptions I find the patterned species generally 
constant in colour. No less than nine of them have a 
pattern of a similar design, i. e. two shoulder marks, two 
fasciae (or substitutes for them) and a post-scuteUary 
sutural mark. Yet there is less difficulty in their identifica- 
tion than is the case with concolorous species — notably 
in the bronze, non-costate species, where structure and 
sculpture form the sole criterion. Green and gold are 
often interchangeable in the metallic species, wmle more 
rarely the green is replaced by blue. Thus I have two 
beautiful blue varieties of M. cuprifera C. and G. 

In some cases — notably in ptlrpurascens F. and ghriosa 
C. and G. — there are variations in which the pattern is 
more or less obsolete, producing forms like miranda Kerr, 
of the former, and, as I think, thomsoni Blackb. of the latter. 
The long series examined show continuous forms of these 
variations, which include the species I have placed as 
synonyms. Indeed, fvlgurans and svbfvUguram of Thomson 
might also be considered as variations of purpurascens F., 
but these have been given the benefit of the doubt. 

Mr. A. M. Lea has taken purpurascens at Lord Howe 
Island and also at Norfolk Island. Those from Lord Howe 
Island are generally similar to Australian examples, but 
the Norfolk Island specimens show considerable variation. 
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the pronotal vittae sometimes being outliued b 7 * fiery 
coppery lines, and the elytra and underside largely blue, 
the light green markings tending to obsolescence or to be 
coppery. 

In general the underside is less variable in colour than 
the upper surface; and both colour and clothing of the 
underside are a great guide in identifying species otherwise 
similar. Thus M. rotundicoUis is almost always purple 
coppery on the underside ; the western metdUifera Saund. 
can always be distinguished from the eastern euprifera 
C. and G. by the nearly glabrous, and concolorous under- 
side of the former and the densely albo-pilose coppery 
underside of the latter. 

The elytral sculpture is subject to wide variation — with 
the limitetion that in all cases some longitudinal arrange- 
ment of punctures or intervals (or of both) exists. One of 
the great difficulties in determining the older-named species 
is due to the lack of a clear — or any — description of this 
character ; Blackburn being almost alone in giving details 
that suffice for identification in this respect. The species 
vary from being uniformly striate or seriate-punctate 
throughout, as in M. cupriceps Kirby, to those species 
where it is difficult to find any seriation at all, as in M. 
iinifomis, n. sp. 

The intervals again may be definitely costate as in 
M. nervosa Boisd., M. laihami C. and G., or lightly convex 
as in M, prisca Er., andersoni Blackb., or entirely flat. 
In many cases there is at least one interval more raised 
than any other, that limits what I have called the sub- 
sutural region — an area generally concave — often dotted 
with irregular punctures. The absence or presence of this 
concavity is characteristic and constant, being present to 
a marked degree in M. nervosa Boisd., M. cupreo-vittata 
Saund., M. cruentata Thoms., M. nobHitata Thoms., M. 
meyrichi Blackb., M. vertehralis and M. regalis, n. spp. 
The scutellum varies very njuch in size and form. Quite 
frequently species of a similar facies may be easily separated 
on this character as, for e.vample, with suturalis Mad. and 
wutdmyi, n. sp. (though there are many other difierences). 

History. — The name MeMmis first occurs in Castehmu 
®^d Gory’s Monograph, 1841, to designate the “ neuvi^me 
ffivision ” of the genus Buprestis, with the laconic diagnosis : 
“Antennes a dernier article non bilobe. Corps oblong, 
ovalaire. Corselet court, arrondi sur les c6t&. Elytres 
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oblongues, denticul4es le long du bord exteme et k I’ex- 
tremi^ {Mdobasis).” * 

Of the above six characters, five are found in many other 
genera of Buprestidae, while the remaining one, “ Corselet — 
arrondi sur les cdtes,” is only true of some species. 

The Monograph then gives the names of twelve species 
included in the group, viz. conica C. and 6 ., cuprifera 
C. and G., cupriceps Erby, with its synonym viridinitem 
Boisd., propinqva Hope, hihami Hope, iridescens Hope, 
nervosa Boisd., chrysochloris Hope, ghriosa Hope, superba 
Hope, sexplagiata C. and G., and erythromdas Boisd. 

Of these the last is a Stigmodera, chrysochloris is a Tor- 
resita, while conica is now referred to Briseis, leaving nine, 
of which I have identified seven from types, nervosa Boisd. 
from an established tradition, and sexplagiata G. and 6. 
from .figure and description {vide infr(^. M. cupnfera 
C. and G. (= propinqua Hope) is the common Eastern 
species known in most collections with a long synonymy. 

M. iridescens C. and G. This has been variously 
determined in Australian collections, and is frequently 
confused with the Sydney species cruentata Thoms. The 
type in the Hope Collection is labelled “Van Diemen’s 
Land’’ and is clearly a variety of cupriceps Kirby, as 
stated by Saunders, in which the upper sur^ce is irre^- 
larly sufosed with blue, probably due to long immersion 
in spirits. There is a similar example in the British 
Museum bearing a label “ N.H.,” a second label, “ compared 
with type,” a third printed “ Saunders 74^18.” Normal 
examples of cupriceps measure 12 X 4 mm. I have, 
however, examples from Gympie (Q.) that are only 
7 X 2| mm. 

M. lathami C. and G. The type in the Hope Museum 
is a unicolorous dark bronze colour, in which the elytral 
costae are not as strongly developed as usual, as in 
soror Blackb. (tyrpe). This species is widely distributed in 
Western Aust^a, and varies greatly in colour above and 
below, from bronze to bronze-green {bicolor and laeta 
Saund.) and bright green {costipennis Kerr.), the costae 
often showing a nitid bronze on a darker or green ground. 
The outline of the pronotum and elytra is not very unlike 
that of simplex Germ., but the punctures are coarser and 
less transverse, especially near the middle. 

* For more complete diagnoses of the genus see Lacordaire 
(Hist. Nat. Ins., voL iv, p. 46) or Kerremans (Gen. Ins., p. 357). 
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M. gloriosa C. and G. is also well known in Australian 
collections, of a convex, subcylindric form; its pattern is 
often varied. (See under pulchra Blackb. infra.) 

M. superha C). and G. The type in the Hope Museum 
is the very beautiful species that I have seen from northern 
New South Wales (Dorrigo, etc.). It is labelled “ N.H.,” 
and is distinguished from other 7-plagiate species by its 
subcostate elytral intervals. 

It may be noted here that the six species of Hope in the 
above Monograph were described in a paper apparently 
printed for private circulation in 1806 under the title 
“ S 3 mopsis of Australian Insects. Buprestidae,” hence 
these six species are now credited to Castelnau and Gory- 
for their first general publication. The Monograph also 
omitted M. purpurascens F. — the first of the genus de- 
scribed (1801) and probably taken to England by Banks 
or Solander — also figured by Donovan under the name of 

B. splendida in 1805 (Epit. Ins. New Holl.). It also omits 
the sub-legendary M. chrysoptera Boisd. (= ? cuprifera 

C. and G. 

To this list Erichson in 1842 added hypocrUa and prisca 
from Tasmania — ^also commonly found in Victoria — 
followed by Hope with pyritosa from W.A., vema fromS.A., 
and por^i from Port Phillip in 1846 and by Germar in 
1848 with simplex and suaveola from Adelaide — the last 
certainly synonymous with verna, 

M. hypocrUa Er. and M. prisca Er. were, I believe, 
correctly determined by the late Augustus Simson, whose 
exhaustive collection of Tasmanian Coleoptera is now in 
the South Australian Museum. Both are found in Victoria, 
the former also in New South Wales besides Tasmania. 
Hypomta is easily recognised by its combination of bronze- 
black upper and fiery copper under surface, though con- 
fused by Kenremans with vittata Blackb. — a very (Ufierent 
species. Prisca is a rather widely oval species, dark bronze- 
green in colour, with some of its elytral intervals slightly 
convex. 

M. simplex Germ. An example marked “ t 3 rpe ” in the 
Bntish Museum with an old label marked “ simplex Ger., 
type, Adelaide,” a round label marked “ Adelaide 64 ” 
and a label printed “ Saunders 74-18,” is of a darker green 
(almost peacock-green) than usual, with coppery suture 
and margins to elytra, underside green. This scarcely 
conesponds with the “ viridi-aeneus ” of the description, 
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applied to both uppet and lower surface. Long immersion 
in spirits would possibly account for this. It corresponds 
in sculpture and form with examples in the Adelaide 
Museum, one of which, labelled “simplex Germ.” in 
Blackburn’s handwriting, is almost identical with another 
example in the same collection labelled by him “ sordida 
Blackb. (= obscura Saund.).” After an exanunation of a 
great number of specimens and the types of Saunders, 
Blackburn and Eerremans, I am compelled to the con- 
clusion stated in the synon 5 rmy below. Viridis Saund., 
semi-suiuralis Blackb., concolor Kerr, and mndiverUris 
Kerr, being bright green examples, vicina Kerr, a darker 
green, obscura Saund. being bronze. The species is remark- 
able for the fine, close transverse sculpture of the pronotum, 
its sides abruptly narrowed behind — ^the colour varying in 
part, or wholly from green, brassy-green to bronze. The 
name has been misapplied to other green species in many 
Australian collections. 

In 1858 Boheman published his M. cyaneipemiis — ^re- 
named in 1871 by Macleay azureipennis when he described 
the “Insects of Gayndah,” including also M. apicalis, 
costata and obscura. In 1886 Macleay described M. suturalis 
from New Guinea, and in 1888 M. lauta from King Sound. 
Of these obscura is an Anilara, and is the same species 
generally identified (probably correctly) as Af phtma 
Thoms. As Macleay — ^also in the “ Insects of Gayndah • 
described another Anilara as Anthaxia obscura, for which 
I propose the name Anilara madeayi, the following re- 
adjustment is necessary : — 

Anilara {Mdobasis) obscura Mad. = A. platessa Thoms. 

Anilara madeayi nov. nom. for Anthaxia obscura Mad. 

Macleay’s apicalis and costata are widely distributed 
beyond the Gayndah habitat; costata occurring at least as 
far south as Victoria, and distinguished from its costate 
allies by smaller size, the presence of only two costae 
on each elytron and a tendency to green tint. Suturalis 
occurs in Northern Australia, is rare in collections, and 
has an unusually large scutellum for its size, though fai 
removed in this respect from a Diceropygus. 

In 1868 Saunders described M. metdlifera, in 1871 
M. goryi, and in 1876 and 1878 eight more species : — viz. 
cupreo-vittata, costata, rvbro-marginata, ignioeps, heta, viri- 
diceps, obscura and viridis. Of these costata is preoccupi^ 
by Macleay and was renamed saundersi by Masters in 
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1886. The same species, however, was described by 
Thomson in 1879 as costifera, which name thus takes 
precedence of saundersi. 

MetaUifera Saund. has been difficult to determine, having 
been confused ab initio by Saunders himself with propinqua 
C. and G. (== cuprifera C. and G.) when he placed his 
y.ngHaTi description after Hope’s Latin diagnosis (Trans. 
Ent. Soc. Lond., 1868, p. 16), and added to the confusion by 
an erroneous statement as to the geographical distribution 
of propinqm. MetaUifera is quite distinct from cuprifera 
C. and G. chiefly by its very different imder surface, which 
is nitid coppery, “ cupreo-aenea nitido,” in description, 
sparsely pilose; whereas in cuprifera the underside is so 
densely pilose that any sheen is entirely obscured. The 
distinction is constant and in no case (of the numerous 
examples examined) is difficult to determine. Cuprifera 
C. and G. is only known from the eastern states, Queensland, 
New South Wales, Victoria, Tasmania and South Australia, 
but metallifera Saund. only from Western Australia. 

The above confusion appears also in the search for the 
type of Hope, evidently used by Saimders. Two specimens 
are labelled “ metallifera ” in the Hope Collection, one of 
which is the western species, the other the eastern. The 
last words in Hope’s description together with the locality. 
Swan River, brings my research to the conclusion stated 
above — the labelling of the presumed t 3 rpes of these two 
species having probably been confused. 

Laeta and rubro-rnarginata are two of the multi-coloured 
forms of the common western lathami C. and G. 

Obscura and viridis are varieties of simplex Germ.; 
viridiceps is allied to, but distinct from, simplex, vrith 
coarser punctures on pronotum and elytra, the former 
widest at, or in front of, middle. 

Igniceps is a western species I have seen from Perth, 
Kellerberrin, and Cunderdin, combining large size, sub- 
parallel (acuminate at apex) form, the apices fiery copper, 
elytra with marked subsutural concavity. Before seeing 
the type I had described this in MSS. for examples in the 
Sydney and Melbourne Museums. 

In 1879 Thomson described twenty species, giving 
inadequate details and little reference to the work of others. 
His paper “ T 3 rpi Buprestidarum Musaei Thomsoniani,” 
App. la, was overlooked by Masters and also, I think, 
by Blackburn in 1887, though referred to by him in 1890. 
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There is much repetition; thirteen, at least, of his names 
being redundant as in 8ynon3nDQy infra, 

M. mimtaia Thoms, (frequently labelled “ iridescens 
C. and G.” in Australian coUs.). There is a remarkable 
sexual difference of colour in this species, well known to 
collectors around Sydney. The female is concolorous 
bronze, generally much larger than the male ; and in fresh 
specimens the pattern of the male is faintly indicated, 
in certain aspects, on the surface of the elytra. As it is 
undescribed the following description is desirable. 

$. Dark bronze, moderately nitid, above and below, elytral 
margins finely coppery, antennae and tarsi blue. Sead and pro- 
notum coarsely punctate, the sides of the latter widely rounded, 
its disc sulcate, two smooth subnodulose spaces close to, one on 
each side of, sulcus, base feebly, apex stron^y bisinnate. Elytra 
everywhere clearly punctate, the punctures fine near suture, coarser 
and more rugose at sides, linear arrangement only indicated by 
some smooth obsolete costae, and two clearly convex intervals 
(a short scutellary, and a long one subsutural); the subsutural 
area corresponding with the coppery part in the Underside 
finely punctate, with a fine, rather dense pubescence. 

Dim. 11-16 X 5-6 ram. 

Found in September to October on flowers of Dillvynia 
jhribunda in Sydney district. 

M. innocua Thoms. Specimens so determined by 
Kerremans are, I consider, but green variations of obscurelh 
Thoms. (rotundicoUis Blackb.). There is, however, in the 
British Museum a long series of a species from Yallingup, 
W.A., that corresponds with Thomson’s region and meagre 
description. This I prefer to consider as innocua Thoms., 
rather than add another bewildering name, until Thomson’s 
type can be compared with it. 

In this species the pronotum is moderately rounded at 
sides, the punctures thereon being coarse, round and close, 
subconfluent and transverse at sides, with a short, smooth, 
median space near base. The elytral intervals as in simplex 
Germ., intermediate area — outside the subsutural interval— 
striate-punctate. 

M. obscurdla Thoms, var. ignicoUis n. var. 

Much larger than typical form, oblong oval. Head, pronotum, 
scutellum and underside fiery coppery; elytra green or greenish- 
purple, intervals clearly convex. 

Dim. 13 X 4^ mm. 
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Hob. South Australia. 

Two female examples in the South Australian Museum — 
amongst the hundred examples examined of the above 
species — stand out so conspicuously in size and colour 
as to deserve notice. There is no special locality label 
attached, but to each there is a label containing date, 
with, apparently, a MS. name, in the handwriting of Mr. 
Tepper ( ? ). 

M. cupreo-mttata Thoms, nom. praeocc. = mttata Blackb. 
The name affinis, proposed by Kerremans for this, being 
rendered unnecessary by the precedence of Blackburn’s 
oitMa. I think I know the remaining seven species 
described by Thomson except plaeida, identified by Kerre- 
mans for an example which I consider is conspecific with 
svbcganea Blackb. and coeruleiventris Kerr. Blackburn 
described twenty-one species, of which thirteen were 
published in 1887, four in 1891, three in 1892, and one in 
1901. I have examined the tjrpes of these, and find ten 
of them to be synonyms (see below). 

M. puhhra Blackb. I was at first disposed to regard 
this, of which I have examined the type, as a valid species, 
but a long series of M. gloriosa C. and G., sent by Mr. J. 
Clark from Perth, show forms that include Blackburn’s 
species. The ground-colour of the elytra varies (in gloriosa) 
from reddish-purple to deep violet, the markings and 
underside from green to golden or coppery, while the 
pronotum is variously marked with a more or less distinct 
vitta. 

Svbcyanea, intricata and beUanensis are all, I consider, 
variations of fulgurans Thoms. A short wide form, thorax 
often blue or green with purple vitta, or vaguely purple 
markings; the type of the first is blue suffused purplish 
on pronotum, elytra purple with indications of peen. 
The vagaries of variation, as shown in the long series of 
the South Australian and British Museums, seem to con- 
nwt fulgurans with purpurascens F., but probably the 
mder form — especially of the pronotum — make the dis- 
tinction given in my table more satisfactory. 

Thoradca Blackb. has the facies of iridicolor Cart., but 
is dingier; the head, thorax and underside dark peen, 
legs and antennae blue, elytra purple blueish; the disc 
of pronotum sparsely punctured, the elytra clearly seriate- 
punctate throughout, the seriate punctures large, intervals 
flat and punctate. 
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M. intriccUa Blackb. (nom. praeocc. by De}rrolle for a 
New Guinea species — identified by me from Banks Island) 
= fulgurans Thoms. Eerremans’ name for this, blacJcburni, 
is thus superfluous. 

Blackburn also provided the name of sordida for the 
preoccupied obscura of Saund., and thomsoni {vide supra) 
for purpureo-signata Thoms., but the former is superfluous, 
while the latter corresponds with some varieties of gloriosa 
0. and 6. ; this leaves eleven valid species by Blackburn 

Lastly, Eerremans has published the descriptions of 
twenty-two new Australian species, of which seventeen 
appeared in 1898, the rest in 1900 and 1902, besides those 
of species from New Guinea and other regions outside 
Australia. As he seldom described “ sculpture ” in any 
detail, never tabulated the genus nor even his own species, 
1 found them difficult to identify, until able to examine 
his types. This author seems to have made little allowance 
for the wide variation that takes place. (See symonymy 
below.) 

M. ignipicta Eerr. occurs, at least, in New South Wales 
and Victoria, and is, I think, the species referred to by 
Blackburn (Linn. Soc. N.S.W., 1891, p. 498) as the possible 
female of monticola Blackb. I have seen a good many of 
both sexes of both species, but have not yet met witk 
monticola from anywhere outside Victoria. Besides certain 
colour differences, the elytra of monticola are evidently 
more costate than those of ignipicta, while in female 
specimens the apical segment of abdomen is more narrowly 
arcuate in monticola. 

M. terminala Eerr. is a species I took on Acacia foliage 
at Cottesloe, W.A. — though described from Victoria. 
One of the smallest, it is remarkable for its flat surface and 
almost entire absence of any linear sculpture; the apex, 
sometimes the suture, coppery, while in two (out of seven) 
examples there is a coppery vitta on each side of, and 
parallel to, the suture. 

Mdanura from West Australia is near, but distinct from, 
obscura Saund. (var. of simplex). The type is black-bronze 
above and below, with the elyferal intervals flat (no costate 
intervals), but other examples show one or two feebly 
convex intervals. 

Nigrita is a smooth, dark green-bronze species near 
prisca Er., but the pronotal punctures are fine and sparse, 
the elytral intervals less elevated, the punctures finer. 



75 


Australian Species of the genus Mdobasis. 

Tlie sides of thorax are a little widened behind the middle. 
There are examples in the Queensland Museum from the 
Northern Territory. It is also near dderi Blackb. and 
ineerta Kerr. 

GaUicfiioris is a small brassy-green species — the tips 
of elytra coppery, the prothorax straight in front, sides 
rounded, disc evenly and closely coveted with fine, round 
punctures. The elytral punctures are fine and irregular — 
scarcely seriate; transverse on apical half except near 
suture, the intervals nearly flat. 

CupricoUis is very near the type of viridiceps Saund., 
but the pronotal punctures are finer and closer— though 
less so in simplex Germ., which it resembles in outline. 
I cannot match it elsewhere, 

Aemi is near thoracica Blackb., but with prothorax 
r jark bronze instead of green, its sides nearly straight, its 
surface finely punctured. The elytra are seriate-punctate 
throughout, the suture being tinged coppery, the seriate 
punctures larger than in cupriceps Kirby, smaller than 
in thoracica. 

M.jacowleffi from New Guinea is very near and is possibly 
a variety of suturalis Macl, but is a more concolorous 
green colour, with the apex purplish. The scuteUum and 
form agree with my example of suturalis Macl. (compared 
vith type). 

M.fairmairei is near ineerta Kerr., but the colour is darker 
ind the elytra have three subobsolete but clearly traceable 
mstae on each. 

In the description of viridicollis the aiithor compares it 
with cupreo-vittata Saund. This is unintelligible, since 
the two species are evidently widely different. Kerremans 
evidently meant to quote cupreo-viUata Thoms., and 
midicoUis is but one of the many varieties I have seen of 
Thomson’s species {vittata Blackb. of my table). 

M. ineerta Kerr. I have referred three examples from 
Cape York in the South Australian Museum, and one in 
the National Museum, Melbourne (from N.W. Australia), 
to this species — described originally from New Guinea. 
It is near, possibly identical with, M. dderi Blackb. Two 
examples taken by Mr. G. E. Bryant at Cairns are close 
to the type of ineerta. 

I have determined, from description, specimens in my 
collection from Banks Island (Torres Stmit) as M. intricata 
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Jieyi., 3 ex. ($$) and M. ignicauda Kerr., 2 ex. 
both described as from New Guinea. If my identihcatioii 
be correct, it is probable that the latter is the male, the 
former the female of the same species. There is only the 
difference of ground-colour to separate them, ignicauda 
being chiefly golden and intricata blue. There is also 
one example of M. suluraMs Mad., described from New 
Guinea, in the Macleay Museum, labelled “ Cape York." 
There only remains, so fat as I know, one other species, 
described from Australia, viz. M. chrysomelina Thery— 
of strikingly beautiful colour (violet with green elytra) 
and broad obovate form — of which there is a single female 
example in the National Museum, Melbourne, and two in 
the British Museum. 

Tabulation. — find it difficult to distinguish all the 
species by the few words that are convenient in such a 
table — in view of the wide variations in colour ; but the 
tabulation given below will facilitate identiflcation in a 
difficult group. Thus madeayi and terminala on some 
examples might well go into Group II, Section C, but many 
examples of these are almost uniformly green. Again 
meyrkki might be included in Section B; but typical 
specimens more fitly belong to Section C. Any tabulation 
is only possible on normally coloured specimens. 

Synonyms are omitted ; also species either unknown to, 
or imperfectly identified by, the author. 


TABLE OP MELOBASIS. 

Gbouf. I. Sfzcies HAViMQ Fbojonsmt Cosiais ON Elytra. 

SxciiON A Elytra kobe ob less Unicolobotjs. 

1-3. Each elytron with 3 or 4 costae. 

2. Fronotum often greenish or bluish, sides rounded, widest in 

or before middle nervosa Boisd. 

3. Fronotum clear bronze, widest at base, sides nearly straight. 

costifera Thoms. 

4-6. Each elytron with 2 distinct costae. 

6. Colour greenish-bronze, sides of pronotum rounded. 

costala Mad. 

6. Colour bronze to golden green, sides of pronotum nearly straight, 

apices of elytra often coppery . . . laJJumi C. and G. 

7. Elytra irregularly undulate-costate . . . abnormis, n. sp. 
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SEcnoN B. ELYTEiL Fattebnes OB Vabieoated. 

1-4. Elytra bronze (blueish), each with 4 costae. 

2. Costae sharply defined, in places coppery, interslifialis Blackb. 

3 . Costae wider; intervals in places green or coppery. 

cupreo-vittata Saund. 

4. Elytra coppery, suture and margins blue . vertAralis, n. sp. 
6. Each elytron with 2 distinct costae, suture and 4 spots green. 

guadrinotata, n. sp. 

Geoup II. Species without Pbominent Costae. 

Section A. Elytra Bronze — ^mobe or less Unicolorous. 
{Apices sometimes tinged with metallic colours.) 

1- 0. Several elytral intervals convex. 

2- 4. Intervals more strongly convex, form ovate. 


3. Colour clear bronze andersoni Blackb. 

4. Colour bronze-green to green prisea Erichs. 

5- 9. Intervals of elytra feebly convex. 

6- 8. Upper surface bionze-black, form depressed. 

7. Underside fiery coppery hypocrita Erichs. 

8. Underside bronze-black, intervals nearly flat . melanum Kerr. 


0. Upper surface bronze, apical mar^ns blue, form convex. 

rothei Blackb. 

10-13. Elytra with one or two subcostate intervals. 

11. 17-23 mm. long, convex, sides of pronotum widely rounded. 

robusta, n. sp. 

12. 16 mm. long, depressed, sides of pronotum nearly straight. 

fairmairei Kerr. 

13. 10-12 mm. long, form like simplex Germ., but with coarser 

punctures, head and legs green . . . viridiceps Saund. 

I4r-16. Subsutural concavity limited by a single raised interval. 

15. Navicular, apex coppery, elytral punctures close and fine. 

igniceps Saund. 

16. Cylindro-como, elytra suflfased with blue, punctures coarser and 

more distinct subconica, n. sp. 

17-24. Intervals of elytra flat. 

18. Underside subglabrous, pronotum very convex, ouprina Kerr, 

19. Underside very pilosffi, elytra sculpture without linear arrange- 

ment uniformis, n. sp. 

20-24. Elytra clearly striate-punctate, colour greenish-bronze. 

.21. Form ovate, pronotum sparsely punctate, sides obliquely 
narrowed to apex, elytral intervals fiat and impunctate. 

inaeria Kerr, 
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2&-i/L Form oblong. 

23. Pronotum stron^y punctate, narrowing behind . Mtri Blackb. 

(Saytral intervals wrinkled) nigrita Kerr. 

24. Pronotum finely, closely punctate, sides lightly rounded; 

seriate punctures large, apex and sutrure violaceous. 

oenea Kerr. 

Gnoup n. Seciiok B. 

Elttba Metaujc Gbeen, Coffkby, Blue ob Pubfle. 

1- 6. Elytra irregularly punctate, seriation little evident. 

2- 4. Colour coppery or golden green (rarely blue). 

3. Underside coppery and densely pilose . . cuprifera C. and G. 

4. Underside subglabrous and nitid .... metdllifera Saund. 

5. Pronotum and underside bronze, elytra golden. 

Mmeiallica, n. sp. 

6- 13. Elytra with some convex intervals ; vaguely seriate-punctate 

{pbacurdla Thoms, and allied species — about 9 mm. long). 

7- 10. Sides of pronotum rounded, underside, in general, fiery 

coppery, pronotum rather flat. 

8. Above blue-green or violaceous .... obseurella Thoms. 

9. Above obscure purple, pronotum convex and transversely 

punctate nitidiveniria Kerr. 

10. Metallic green above and below. . inruxaia Cart. ( t Thoms.). 
11-13. Above green-bronze or bronze-green, sides of pronotum 
nearly straight. 

12. Apex often purple, all elytral intervals flat . apicalis Mad. 

13. Elytral margins often coppery, some intervals convex. 

oceidenlalis, n. sp. 

14-18. Elytral costae subobsolete, colour green, bronze-green or 
bronze, sides of pronotum nearly straight, abruptly 
narrowed behind (except in piclicollia). Simplex Germ, 
and allies, 9-12 mm. long. 

15. Pronotum finely, transverse-punctate. Elytra irregularly 

punctate simplex Gem. 

16-18. Elytral punctate coarser than 15, with some linear arrange- 
ment. 

17. Pronotal punctures small, round and separate. 

cupricoUis Kerr. 

18. Pronotum not abruptly narrowed behind, generally in part 

violaceous pidicollis, n. sp. 

19. Sides of pronotum evenly rounded, its punctures close and 

round eaUiehloris Kerr. 

20. Elytral intervals flat (5-6 mm. long) . . terminata Kerr. 

21-31. Elytra clearly striate-punctate throughout. 
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22-24. Upper surface coppery or golden green. 

23. Sides of prothorax oblique, head -wider than apex of prothorax. 

cupriceps Kirby. 

24. Sides of prothorax rounded, head narrower than apex of 

prothorax derbyensis Blackb. 

25-27. Upper surface green, elytra sometimes partly cyaneous, 
suture golden. 

26. Nitid, sparsely punctate, scutellum large . . suturalis Macl. 

27. Subnitid, densely punctate, scutellum small . madeayi, n. sp. 

28. Pronotum and imderside green, elytra purplish, base of pronotum 

strongly bisinuate Aoradca Blackb. 

29-31. Bicolorous. 

30. Pronotum golden, elytra blue, 8-10 mm. long. 

eyaneipennia Boh. 

31. Pronotum violet, elytra green suffused purple, 15 mm. long. 

ehryaomdina Thery. 

Section C. Elytra. Patterned or Vabieoated. 

1- 5. Pattern, in general, consisting of 3 light fasciae alternating 

-with 3 dark. 

2- 4. Form ovate. 

3. Elytral intervals (2 at least) subcostate . . guperba C and G. 

4. Elytral intervals subconvex fasdata, n. sp. 

5. Form cylindric, intervals flat .... gratiosissima Thoms. 

6- 22. Pattern, in general, consisting of 7 light markings on dark 

ground. 

7- 11. Form ovate, light markings fiery coppery. 

8. Pronotum coppery, ground-colour of elytra blue. 

aexpUigiafa C. and G. 

9-11. Ground-colour of elytra nearly black, light markings much 
smaller. 

10. Underside glabrous, some elytral intervals convex. 

monticola Blackb. 

11. Underside pilose, elytral intervals flat . . . illidyei, n. sp. 

12-14. Pronotum green -with purple -vittae, elytra with green 

markings on purple ground; underside green. 

13. Size smaller, elytral intervals flat (or nearly so), ground-colour 

dark purple purpurascena F. 

14. Size larger, some elytral intervals convex, elytra coppery purple 

with variably obsolete green pattern . . fulgurana Thoms. 

i5-17. Elytra -with seven golden “ plaga ” on blue ground. 

16. 15 mm. long, underside strongly pilose, apex normal. 

regalia, n. sp. 
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17. '10 mm. long, underside lightly pilose, apex pisciform. 

nobHitata Thoms, 

lS-22. Form cylindro-conio. 

19. Fronotum convex, the middle strongly produced in front. 

gUmosa C. and G. 

20-24. Pronotum sub-depressed, only produced at angles in front. 

21. Underside golden, elytral markings green or golden. 

fomosa, n. sp. 

22. Underside dark, elytral markings steel-blue. 

septem-plagiaia, n. sp, 

23. Elytra with 2 blue vittae and post-apical fascia on golden 

ground dwea, n. sp. 

24. Elytra with a single, postmedial fiery spot, form and colour 

very similar to monikeda Blackb. . . ign^icta Ken. 

25-27. Elytral pattern limited to vittae. 

26. Coaisdy punctate, pronotum channelled, its sides rounded, 

underside pilose — sexually coloured . . eruentaia Thoms. 

27. Finely punctate, pronotum not channelled nor rounded, under. 

side glabrous viltata Blackb. 

28-30. Form cylindro-acuminate. 

29. Elytra dark coppery, apex and suture blue . caudaia, n. sp. 

30. Elytra metallic green, apex purple . . . meyrieki Blackb. 

31-36. Elytra striate-punctate, intervals flat. 

32. Elytral margins and base golden, middle blue . lauia Mad, 

33. Elytra varicoloured, green, purple, blue, little-defined. 

iridieolor, n. sp. 

34-36. Elytral apices violaceous, this colour advancing to the 
third anterior in three branches. 

35. Pronotum and base of elytra golden green . ignkauda Kerr. 

36. Pronotum and base of elytra blue .... intrkata Deyr, 
(N.B. — 35 and 36 arc phsubly male and female of same species.) 

Synonymy. — In each case the name standing first has 
priority. 

M, jnirpurascens F. = splendida Don. 

= puTpureO'Signata C. and G. 
=faceta Thoms, (det. by Kerr.). 
= miranda Kerr. 

M. cujnifera C. and G. = propinqua C. andi G. 

= porteri Hope. 

= goryi Saund. 

= verna Hope (var.). 

= smveola Germ. 

= prusina Thoms. 
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M. cuprieeps Kirby = viridinitens Boisd. 

= iridescens C. and G. (var.). 
M.fvdgurans Thoms. = sub-fulgurans Thoms. 

= placida Thoms, (as det. by 
Kerr.). 

= intricata Blackb. (nom. prae- 
occ.). 

= blackbumi Kerr. 

= beltanensis Blackb. 

= svb-cyanea Blackb. 

= coeruleiventris Kerr. 

M. lathami C. and G. = serratula Hope. 

= rubro-marginata Saund. 

== laela Saund. 

= bicolor Blackb. 

= costipennis Kerr. 

= soror Blackb. (var.). 

M. cruerUata Thoms. = puncticoUis Blackb. 

M. ghriosa C. and G. = (var.) pulchra Blackb. 

= ? purpureo-signata Thoms, 
(nom. praeocc.) = thomsoni 
Blackb. 

M. sexphgiata C. and G. = pyrilosa Hope. 

= pretiosa Blackb. 

= auro-notata Kerr. 
kypocrita Erichs. = acuta Kerr. 

prisca Erichs. = semi-striata Blackb. 

simplex Germ. = viridis Saund. 

= var. obscura Saund. (nom. prae- 
occ.). 

= sordida Blackb. 

= semi-suturalis Blackb. 

= concolor Kerr. 

= viridiventris Kerr. 

= mdna Kerr. 

cyaneipennis Boh. = azureipennis Mad. 

— aureipennis Thoms. 
apicalis Mad. = suturalis Thoms. 

suturcdis M&cl. = I jacovdeffi 

obscura Mad. = Anilara obscura Mad. 

= A. phtessa Thoms. 

(as det. by Carter). 

= A. uniformis Kerr. 

= A. cuprescens Kerr. 

TRANS. ENT. SOC. LOND. 1923. — PARTS I, 11 (JULV) Q 
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The last two (types examined) are evidently forms of the 
common Eastern species generally known in Australian 
collections as A. plcUessa Thoms. 

M. cupreo-vittata Saund. — vittigera Thoms. 

= obsokta Thoms. 

M. costifera Thoms. = costata Saund. (nom. praeocc.). 
= saundersi Mast. 

M. interstitialis Blackb. = costata Thoms, (nom. praeocc.). 
M. mttotaElackb. = cupreo-mttota Thoms, (nom. 

praeocc. qflinis Kerr. 

= inflammabUis Thoms. 

= viridicoUis Kerr. 

M. obscureUa Thoms. = rotundicoUis Blackb. 

= viridiobscura Thoms. 

(as ident. by Kerr.). 

M. graliosissima Thoms. = violacea Kerr. 

= spedosa Blackb. 

M. elderi Blackb. = nigrita Kerr. 

M. intricata Deyr. = ? ignicauda Kerr. 

In the case of purpureo-signata C. and G., goryi Saund., 
viridinitem B., serraiula Hope, smveola Germ., prasina 
Thoms., aureipennia Thoms., suturalis Thoms., I have 
followed other authors. For the greater part I have 
depended on the examination of types in conjunction with 
that of long series from various collections. 

Distribution. — ^While found all over Australia, the warmer 
regions are evidently the stronghold of Melobasis with a 
Zoo-centre in Western Australia — the region that is freest 
from exotic faunal invasion. The accompanying table, 
showing the distribution of species, the habitat of which is 
known to me, gives the following result. 

Total number of known species, 67. 

Species of which exact habitat imknbwn, 4. 



Ko. of Species. 

No. of species 
found cmly in 
that State. 

Western Australis . . . 

30 

22 

Queensland and N.T. . . 

23 

10 

New South Wales . . . 

19 

2 

Victoria 

22 

3 

South Australia .... 

15 

0 

Tasmania 


0 

Exact habitat unknown . . 

4 

— 
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Thus Western Australia has 48 per cent, of the t^l 
number of species, while 36 per cent, are peculiar to ttot 
leeion. Queensland has 37 per cent, of the total, with 
16 °oer cent, of endemic species. Tasmania has only 16 per 
centof the total, of which none are endemic, pointing to 
the comparatively recent extension to, or less suitable 
environment of the genus in the island. 


nervosa B. . . 

eosHfera Th. 
eostata Had. 
hahami G. and G. 
interstitialis Bl. « 
eupreo-tUtaia Saund 
tert^raliSi n. sp. . 
eupricollii Kerr. 
guadrint^ata, n. sp. 
andersoni Bl. . . 

misca Er. . . 

hopoerita Er. . . 

rothei Bl,, . . 
robusta, n. sp. 
simplex Germ. • 
innoeua Th. . • 

igniceps Saund. 
swconicaj n. sp. 
eld^ Bl. « 
cuprina Ken. • 
imtyormi«, n. sp. 
cuprifera 0, and G. 
melanura Kerr. . 
metallifera Saund. 
bimetallicay n. sp. 
nignta Kerr. 
iffnicauda Kerr. 
intrieata Deyr. . 
fairmairei Kerr. 
nitidiveTUris Kerr. 
aeneo Kerr. . . 

abnormiSt n. sp. 
oeddentalis, n. sp. 
viridiceps Saund. 



Species. 


Ipictieollis^ n. sp. 
\apicalis Mad. 
\caudata^ n. sp. • 
ItermimUa Kerr. . 
{obscurella Th. 
'^thoracicaBX, , . 

]'eupriceps Kby. . 
^derifyet^s Bl. 
Isuturalis Mad. « 
Imaeleayit n. sp. . 
\eyaneipennis Boh. 
leArysomeltna Thery. . 
'sex^^lagiata 0. and G 
\gTaiiotiss\ma Th. 
>\montUola Bl* 
y[illidgei^ n. sp. 
\purpuraseens P. 
icruentata Th. . 
Iftilyurans Th, 
Inobiiitata Th. . 
I'gloriosa C. and G. 
■\superba 0. and Gt 
[septxm’plagiatOy n.sp 
ifdirer, n. sp. . 
•yformosat n. sp. . 
\\vittaia Bl. . . 

^meyricki Bl. 

-laxUa Mad. . . 

yiridicoloT^ n. sp. 

■ ignipicta Kerr. 
I'repal^f, n. sp.. . 
I'aUlichloris Kerr. 
trifaseiatat n. sp.. 



The following are new species. 


Helobasis vertebralls, n. sp. 

Navicular, convex laterally. Head and pronotum bronzy-blue, 
the former thickly, the latter at the sides very sparsely tomentose ; 
elytra coppery-bronze; sutural area, posterior margins and apex 
steel-blue, as also the underside, legs, antennae and tarsi; beneath 
strongly tomentose. 

Head densely punctate, eyes large and prominent (head wider 
than apex of pronotum). 
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Prathorax apex subtroncate, base feebly bisinuate, sides nearly 
straight, all angles slightly produced, anterior rectangular, posterior 
rather widely acute; disc lightly and rather distantly punctate on 
medial area, closely and subrugose laterally; medial line obsolete, 
a large, shallow basal fovea and two smooth spots, one on each side 
of middle towards apex. 

SeukUum transversely oval, depressed in middle, generally nitid 
coppery. 

Elytra slightly enlarged behind shoulder, thence gradually and 
finely narrowed to apex; posterior margins strongly serrated; 
apices separately rounded, each el 3 rtron with the suture lightly 
costate and four equidistant costae; the sutural costa forked and 
diverging behind scuteUum, the 2nd costa more raised than the rest 
(forming the limit of blue area) continuous to apex, 3rd, 4th and 
6th little raised, 3 and 6 converging behind, the 4th shorter; inter- 
spaces clearly and closely punctate, showing a tendency to transverse 
rugosity towards shoulders; the punctures fine in sutural region, 
coarser laterally. Underside densely and finely punctate; the 
sculpture largely concealed by tomentum, ^ with apical segment 
truncate between spines, $ with two spines close together. 

Ditn. (J, 14 X 4 mm. ; $, 15-17 X S-bJ mm. 

Hob. Queensland, Duaringa {AusL Mm.); Ipswich 
{Macleay Mus.). 

Six examples (2 (J, 4 ?) of this fine and distinct species in 
the above Museums. (Three examples also in Coll. Bryant, 
two from Baan-Baa, N.S.W. ; one from Brisbane.) Allied 
to nervosa, cupreo-vittcUa group, it is readily determined 
by its bicolorous elytra, with its less strongly raised 
costae (except that next to sutural costa), its finer 
surface punctures, and straight-sided prothorax. Types in 
Australian Museum, Sydney. 

Melobasis quadrinotata, n. sp. 

Oblong ovate, subdepiessed; head and pronotum dark bronze, the 
former sparsely albo-pilose, the latter pilose at sides only; eljrtra 
®oppery-bronze with the suture and four maculae green, two 
humero-basal, fillmg the triangular depression between the humeral 
callus and first costa; two medial, pear-shaped, the narrow part 
pointmg forward between the second costa and the sides, apex 
steel-blue, imderside fiery coppery in the middle, abdominal 
segment and sides blue, legs coppery, tarsi and antennae steel-biue. 

Head densely punctate. 

Prolhorax apex strongly, base lightly bisinuate, sides rounded, all 
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angles produced, the anterior acute, posterior subrectangular; disc 
closely and coarsely punctate, rugose and pilose at sides, a smooth 
medial line terminating in an elongate basal fovea. 

ScuUUum coppery, cordate. 

Elytra -widening behind shoulders, three and a third times longer 
than prothoraz, the suture carinate for the greater part, a short 
scutellary and two other well-raised costae, the 1st originating near 
base at first parallel to the scutellary costa then to suture, joining 
the 2nd costa near apex and a little undulate anteriorly ; the 2nd costa 
starting a little in front of medial spot; traces of a third obsolete 
costa seen on medial spot and joining the 2nd costa near apex; 
interspaces -without any sign of seriate punctures, being more or less 
covert with a fine, dense transverse ru^>sity, the sutural area alone 
-with close irregular punctures; the costae themsel-ves bearing a 
few sparse punctures. Sternal region finely punctate, abdomen 
striolate; albo-pilose at sides; apical narrowly arcuate between 
two short spines. 

Dim. 15 X 5 mm. 

Queensland, Townsville (National Museum, Mel- 
bourne). 

A single $ — the type — is an ally of M. cupreo-vittata 
Saund. and M. nervosa Boisd., the form and elytral sculpture 
most like the latter. The distinct pattern of elytra and the 
coppery underside easily distinguishes it from both. 

Helobasis robusta, n. sp. 

Convex, robust, concolorous bronze, subnitid above glabrous and 
more shining beneath. 

Head subconfluently ptmetate, scarcely pilose, eyes not very 
prominent. 

Prothorax con-vex, strongly bisinuate at apex, base subtrunoate, 
sides widely rounded, -widest about middle, anterior angles rounded 
and depressed, posterior -with a small blunt tooth ; medial chaimel 
clearly cut in two examples ($), or indicated by a smooth line in 
another example ($}, or obsolete in the fourth example (c^) ; disc 
coarsely punctate — ^the punctures close in the middle, subcon- 
flnent and rugose on sides ; anterior medial lobe slightly depressed, 
the disc subgibbous behind this with a smooth space on each side of 
middle. 

Sculdlum elongate ovate, nnnvcx, smooth. 

Elytra anterior two-thirds subparallel, posterior third finely 
denticulate at margin, apices separately rounded; coarsely and 
densely punctate, the punctures round and deep — at sides showing 
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ft tendency to confluence, with transverse nigosity ; each with throe 
or more subobsolete costae ; of these the sutural, the snbsutnral and 
a lateral more evident, but these obsolescent towards apex. Under- 
side everywhere coarsely punctate, the punctures smaller towards 
apex of abdomen. In the S the last segment widely arcuate between 
two short teeth, in the $ this segment more produced and terminated 
by a narrower arcuate excision. 

Dim. S, 17 X 6i mm.; ?, 21-23 X 7-8i mm. 

Hah. Westbbn Adstralia, KeDerbertin (J. Clark and 
J. Crawshaw)] Cunderdin {R. lUidge). 

Six examples are before me — ^four from Mr. Clark, two 
in Coll. lUidge. It is Ae largest species known to me, and 



ft ^ b 5 

Mdobasis rchuala. (a) Apical segments of 3 . 

99 99 ?. 

from its different apical structure might be generically 
separated from Mdohasis. This difference (shown in figs.), 
combined with its large size and nearly glabrous underside, 
should render it easily recognisable. Type in Coll. Carter. 

Melobasis suhconica, n. sp. 

Cylindro-conical, bronze; head, pronotum and underside coppery- 
bronze ; the base and middle of elytra suffused with blue ; antennae 
and tarsi black; head and underside sparsely albo-pilose. 

Dead deiisely punctate, eyes prominent, their irmer margins 
slightly converging behind, a short smooth carina on vertex. 

Prafhoraz transverse, lightly bisinuate at apex and base, anterior 
angles obtuse, posterior aoute— both a little produced— sides 
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lightly converging in front, nearly straight on posterior half; 
medial line feebly impressed in parts; disc vith rather coarse round 
punctures, ciearly separated at middle, becoming closer and rugose 
at sides. 

SatteUum smali, triangular, lateral margins raised. 

Elytra slightly rounded and widening at shoulders, sub-obliquely 
narrowed on apical half, posterior margins and apex strongly 
serrate, apices separately rounded, coarsely punctate, with little 
evident seiiation; suture carinate behind, subsutuial concavity 
moderately developed, limited externally by a rather wide, slightly 
raised line, smoother than the rest of elytra (the punctures more 
sparse); this line bifurcating in the middle, the one branch con- 
tinued obliquely to the humeral callus, the other running parallel 
to the short scutellary subcosta. Some linear arrangement of the 
punctures to be seen imin^iately outside the subsutural area, but 
somewhat confused by irregular pimctures of the same size; the 
sculpture transverse and rugose towards the base and sides. Under- 
side sparsely punctate, apical segment of abdomen truncate between 
two short, stout spines. 

Dim. 5, 12 X 4 mm. ; $, wanting. 

Hah. Western Australia, Getaldton (H. W. Broum). 

Mr. Brown has generously given me one of a pair taken 
by him. It is nearest uniformis and cuprina Kerr., though 
the exigencies of tabulation place it next to igniceps Saimd. 
The less uniform colour distinguishes it from both of these, 
while it is further separated from uniformis by conical form, 
more marked subsutural concavity, larger and sparser 
puncturation of upper surface, together with, at least, some 
linear arrangement of its sculpture ; from cuprina Kerr, it 
is clearly separated by the form of the pronotmn. 

Melobasis uniformis, n. sp. 

Bather widely ovate, silky bronze, apex sometimes coppery, head 
and underside coppery and densely albo-pilose, antennae and tarsi 
blueish — sometimes fuscous. 

Head narrower than apex of prothorax, densely punctate. 

Prothorax convex, apex notably, base lightly bisinuate, sides 
moderately rounded, angles a little produced, the anterior sub- 
rectangular, posterior acute ; disc slightly depressed at middle on 
basal half, a large basal fovea; medial sulcus indicated here and 
there ; disc with deep, round punctures, finer and sparser in middle, 
larger and closer on intermediate area, densely, transversely rugose- 
punetkte lateraUy. 
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Scutdlum nther large and oval. 

Elytra evenly convex transversely, slightly vrider than prothorax 
at b^, sides parallel on basal half, thence converging to apex; 
posterior margins finely serrate, apices separately rounded, suture 
depressed behind scutellum, carinate on apical half, whole surface 
densely and clearly punctate, the punctures finer towards sides and 
apex, the linear series by the equally punctured intervals on the same 
level, some fine transverse rugosity apparent only near humeral 
region; in some examples two obscure longitudinal convex lines 
indicated. Beneath, the evident coarse punctures of prostemum 
and the finer punctures on abdomen largely hidden by the unusually 
long, recumbent hair ; last segment of ^ rather narrowly truncate 
between two short spines, of $ arcuately excised. 

Dim. 13-16J X 

Hob. Western Australia, Beverley {F. DuBoulay); 
Swan Elver (A. M. Lea ) ; W. A. {Blackburn CoU.). 

Six examples, including both sexes, show an undescribed 
species with the following combination of characters. 
Large size, evenly convex upper surface (elytra without 
subsutural concavity) almost everywhere, with dense, 
round, punctures without evident longitudinal arrangement ; 
underside clothed with long white hairs. In colour and 
general facies most like the female of cruentata Thoms., 
but that species has a strongly convex interval that limits 
the marked subsutural concavity, with much shorter pilose 
clothing beneath inter alia. Type ^ in Coll. Carter, type ? 
in the South Australian Museum. 

Melobssis bimetsUiea, n. sp. 

Elongate oval ; head, prothorax, underside, legs and tarsi coppery- 
bronze (the underside very brilliant); antennae, two basal joints 
bronze, the rest steel-blue ; elytra brilliant golden, glabrous above 
and below. 

Head densely, not coarsely, punctate, glabrous, a smooth spot at 
middle of base. 

Prothorax apex rather strongly bisinuate, base nearly straight, 
sides widely rounded, anterior angles obtuse, posterior subrecton- 
gular ; disc canaliculate throughout, widely so on basal half, strongly, 
not closely, punctate, rugose on sides, a deep oval fovea on each side 
equidistant from base and side. 

Scutellum convex and subcordate. 

Elybra slightly wider than prothorax behind the shoulders and two 
and three quarters times as long, sides lightly gradually 
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narrowed behind, posterior margiiis finely serrated, apices separately 
rounded; seriate punctate, suture carinate behind, subsutural 
area depressed and irregularly punctate; three or four intervals 
irregularly and feebly convex, series of grouped punctures — ^not 
single rows — between these here and there, the punctures becoming 
quite irregular and much coarser towards sides. Frostemum 
densely and coarsely, meso- and meta-stemum diffusedly and 
coarsely, abdomen finely punctate, the last segment vrith narrow 
arcuate excision between two short spines. 

Dim. 17 X 6 mm. 

Hob. Western Australia, Perth (0. French CoU.). 

A single fepiale example (the type) in the National 
Museum is possibly nearest to M. d^lyensis Blackb. In 
general form, especially of prothorax, it is most like the 
corresponding sex of iridescens Hope. The strongly con- 
trasted colours of prothorax and elytra, the very nitid, 
glabrous underside and large size are unusual combinations 
of characters. 


Melobasis maeleayi, n. sp. 

Elongate oval, above peacock-green, pronotum sometimes with 
golden refiections (especially on lateral margins), elytra with suture 
narrowly golden, subsutural region blueish or violaceous, underside 
brilliant purple, tarsi, upperside of legs and antennae green, reverse 
side coppery. 

Head very finely and densely pimctate, with short sparse silvery 
tomentum, eyes large and jutting beyond the width of prothorax at 
apex. 

Pndhorax apex subtruncate, base rather strongly bisinuate 
(middle lobe roimd the base thence sub-angulately directed back- 
wards), sides nearly straight, whole surface with a fine, dense, 
transverse punctuation becoming more clearly rugose laterally, a 
smooth medial line terminating in basal fovea; all angles slightly 
produced, the posterior acute. 

Scttietlum very small and circular. 

Elytra three times as long as prothorax, lightly compressed behind 
shoulder, evenly narrowed behind, posterior margins strongly 
serrated, apices separately rounded; striate-punctate, the series 
traceable on middle half of elytra, except quite near the suture; 
seriate punctures round and regular, intervals quite flat, those 
near suture impunctate, on lateral half the punctures dense, larger 
and often confluent. Underside glabrous, with dense scale-like 
punctures, margins of abdominal segments widely impunctate. 
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Apical segment of ^ -with two lateral spines and a short medial tooth, 
of $ medial tooth absent, and apical spines closer. 

Dim. 7-11 X 2i-4 mm. 

Hob. Queensland, Rockhampton, Bowen, Cairns, Cook- 
town, etc. 

Three examples (including types) in Australian Museum, 
Sydney, seven in the Macleay Museum, two in National 
Museum, three in Simson Coll. (South Australian Museum), 
one in Coll. Lea, two in the Queensland Museum and one 
in Coll. Illidge. The species is superficially like M. suturalis 
Mad. from New Guinea, but that species has a sparsely 
punctate pronotum with rounded sides, a large transversely 
oval scut^um, elytra seriate-punctate throughout, under- 
side blue inter alia. Var. (in Macleay Museum) has the 
head and pronotum largely coppery, the disc of elytra 
largely violaceous. 


Melobasis ilUdgei, n. sp. 

Ovate, head coppery (mouth greenish) slbo-pilose, pronotum 
coppery-black with cyaneoua reflections, elytra black with seven 
fiery coppery markings as follows : two humeral, an oblong sutural 
one behind scutellum, two wide medial— extending neither to sides 
nor suture, and two triangular preapical markings; imderside and 
legs dark violaceous, the middle parts of underside coppery, densely 
clad with fine silvery hair, tarsi green. (In the $ type the elytral 
markings greenish.) 

Head not wider than prothorax at base, eyes large. 

Prolhanix apex and base subtruncate, the latter very feebly 
sinuate, sides nearly straight, narrowing in front and lightly arcuate 
behind, disc with clear round punctures, rather dense on middle — 
very dense and transverse at sides, a smooth medial line terminat- 
ing in a basal fovea. 

ScuteUum small and transverse. 

Elytra scarcely enlarged at shoulders, rather widely arcuate 
behind — ^posterior margins strongly serrate, each apex rounded 
separately; suture raised on apical half, disc with two or three 
wide, feebly convex subcostae bounded by confusedly punctate 
striae, otherwise quite flat and irregularly punctate, the punctures 
fine near suture, coarser laterally. Underside densely punctate, but 
sculpture largely concealed by hairy clothing; apical segment oi 
abdomen carinate— the carina slightly produced behind forming a 
short lobe (rather thsji tooth] between two strong spines. 

Dim, 11—12 X 4-5 mm. 
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Ho6. Centbal Queensland, Cooroorah {R. Ittidge)] 
Longreach {A. M. Lea). 

Three examples — ^two ^ sent by my friend the veteran 
Queensland naturalist after whom 1 name it, the $ type in 
Coll. Lea, show a species near M. monlicola Blackb. and 
M. sexphgiata C. and G. From the former it differs in the 
larger coppery markings and totally different sculpture, 
the elytra of Blackburn’s species being rather regularly 
punctate-striate between raised intervals. In M. sexphgiata 
the ground-colour is more decidedly blue, the four hmder 
TTigTking s taking the form of parallel fasciae. From both 
species the above differs widely in its strongly pilose under- 
surface, its two allies being glabrous, or nearly so. 

Melobasis septem-plagista, n. sp. 

Elongate, aubpisciform in convex, head and pronotum dark 
bronze, tinged with steel-blue (aometimes wholly blue), rather thickly 
clothed (the latter at aides only) with long white hairs, elytra 
coppery-bronze, violaceous towards and blue at extreme apex with 
seven steel-blue markinga as follows : — ^the first longitudinal at 
suture behind scutellnm common to both elytra, one on each 
shoulder, in general obliquely directed inward and continued below 
the humeri along margin, another i«ir triangular forming a short 
medial fascia, its bsAe resting on the 2nd interval, its apex halfway 
across elytron or extending to it ; the third pair preapical, triangular, 
situated between the 2nd and 4th intervals, scutellum fiery coppery, 
semicircular; antennae, tarsi and parts of tibiae steel-blue, under- 
side dark coppery, densely clothed with white recumbent hair. 

Head, eyes moderately prominent, a slight depression at middle 
of base. 

Prothorax lightly bisinuate at apex and base, sides slightly 
rounded, finely punctate at middle, densely and rugosely at sides, 
a few smooth spaces indicated along medial line, a small basal 
fovea near scutellum. 

Elytra ot same width as prothorax at base and three times as long, 
widest at shoulders, thence gently narrowing to near apex — ^this 
sinuously produced (sublobate) in ^ strongly serrated on margins ; 
each apex separately rounded ; seriate punctate in part, the posterior 
suture carinate and two or three intervals strongly convex ; of these 
the apparent 2nd interval is raised throughout — ^the sutural 
region between these forming a nearly smooth depression, the post- 
scutellary area depressed between the short scutellary costae, 
finely irregularly punctate; beyond the 2nd interval other feebly 
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raised lines and between these some finely rugoee-ieticulate punctuies 
becoming merged laterally in a fine, irregular, transverse striolation. 
On underside the sculpture obscured by pilose clothing. Apical 
segment of ^ truncate between two spines, in $ with narrow arcuate 
excision. 

Dim. 12-13 X 4 (vix) mm. 

Hob. Western Australia, Cue {H. W. Brown). 

Eight examples — ^Australian Museum, two, South 
Australian Museum, four, CoU. Carter, two show a species 
that suggests M. nohilUata Thoms., but is more elongate 
and cylmdric with an inverse colour scheme — ^blue markings 
on copper ground instead of gold on blue. The produced 
apex distinguish es it from M. fonnosa and other patterned 
species — a character chiefly conspicuous in ^ examples. 
In general facies it is much like M. meyriehi Blackb., 
which, however, lacks the elytral markings, the strong 
pilose underside and head, the apices less pisciform, 
together with flner elytral sculpture. The elytral maculae 
and blue tinge on pronotum are sometimes but faintly 
marked. Types in Australian Museum. 

Melobasis dives, n. sp. 

Elongate oval, head and prothorax bright golden, the first with 
green lefiections, the second with two clearly defined steel-blue 
vittae, slightly diverging towards the base; elytra bright golden 
with the following dark blue markings ; — two vittae continuous with 
those on pronotum, one on each side of and near the suture, extend- 
ing half the length of elytra; a sinuous, postmedial fascia not 
reaching the sides, at the suture narrowing, spreading to the apex 
backwards and to a less degree forwards; also a vague sagittate 
mark between the fascia and apex. Underside, legs, tarsi and 
antennae dark blue. 

Head densely, contiguously, punctate, sparsely tomentose. 

Profhorax rather strongly bisinuate at apex and base, anterior 
medial lobe prominent, sides evenly and moderately rounded, 
anterior angles obtuse, posterior acute. 

Scutellum transverse, oval, central part occupied by a large 
puncture. 

Elytra of same width as prothorax at base and two and a half 
times as long; lightly compressed before the middle, arcuately 
narrowed behind, posterior margins strongly serrated, each apex 
sep^tely rounded; suture slightly carinate behind, a few longi- 
tudinal lines feebly raised above the rest of surface, about two rather 
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undefined lines of fine seriate punctures on each elytron, visible 
on vittate area, the blue parts generally smooth or minutely punctate, 
the golden areas strongly, subconfluently, punctured and trans- 
versely rugose laterally; pro-, meso- and meta-stemum coarsely 
punctate, the punctures dense on the last two, more diffuse on the 
piostemum, abdomen much more finely punctate and almost 
glabrous, last segment with arcuate excision limited by two short 
teeth. 

Dim. 15 X 6 mm. 

Hob. Northern Territory, Eoper Eiver. 

A single female example (type) in the National Museum, 
Melbourne, is the most beautifully marked species in the 
genus, the steel-blue vittae and fascia being clearly defined 
on the brilliant golden ground-colour, the post-fascial 
marking only being obscure. 

Melobasls Iridicolor, n. sp. 

Elongate oval, head golden or green, sparsely pubescent, pronotum 
blue with two ill-defined purple vittae and some golden reflections, 
scutellum blue, elytra varicoloured — ^the scutellary region golden 
green, shoulders and margins (widely) blue, sutiural region purple, 
prostemum and femora golden, rest of underside, legs and antennae 
brilliant metallic green, tarsi chiefly blue. 

Head very finely and densely punctate, eyes large and prominent. 

Pnthorax apex subtruncate, base bisinuate, sides nearly straight, 
gently narrowing from base to apex, all angles a little produced 
and acute, densely punctate with a tendency to transverse striola- 
tion, a smooth medial line terminating in a small basal fovea. 

Seiitelhim very small and bead-like. 

Elytra clearly seriate-punctate throughout, the seriate punctures 
round and regular, intervals flat, some irregular pimctures on sutural, 
humeral and lateral regions, the humeral area finely rugose. 

Prostemum finely and densely, meso- and meta-stemum finely 
and sparsely punctate, abdomen with fine scratch-like punctures — 
the margins of segments smooth. Apical segment in ^ truncate 
between two sharp spnes, in $ narrowly excised and bispinose. 

Dim. 11 X 4 mm. 

Hab. Northern Territory, Darwin {H. P. Dodd, in 
CoU. Carter and Lea ) ; Cairns {Cott. Lea). 

Three examples examined, are very like madeayi in form, 
but besides the strong colour distinction, the clearly 
seriate-punctate elytra and finer system of puncturation 
above and below show specific difference. 
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No two of the examples are quite alike in colour, though 
in each the colours are brilliant and elusive, the $ type 
from Darwin (Coll. Lea) has the head golden green, pronotum 
purple and blue-green, and eltyra chiefly purple. Type ^ 
in Coll. Carter. 


Melobasis abnormis, n. sp. 

Convex, widely ovate, nitid bronze-black above, nitid dark bronze 
below, head and breast densely, pronotum and abdomen sparsely 
albo-pilose. 

Head rather coarsely punctate on vertex, with a smooth longi- 
tudinal sulcus extending from base to about one- third length of eyes, 
remaining area concealed by dense hair. 

Protharax apex arcuate, anterior angles acutely produced, base 
lightly bisinuate, posterior angles rectangular, sides moderately 
rounded, widest behind middie, thence arcuately narrowed in front, 
more sharply behind ; medial line more or less impressed throughout, 
terminating behind in a fovea, a large longitudinal depression near 
each side, medial region very finely and sparsely punctate, lateral 
punctures coarser, extreme sides rugose and pilose. 

SeakUum rather square, lightly rounded behind. 

Elytra slightly wider than prothorax at base, subparallel to half- 
way, thence obliquely narrowed to a fine apex, apices triangular 
each forming a blunt tooth, margins of oblique part coarsely serrate; 
surface irregularly reticulate-rugosc-punctate, some incomplete 
costae starting from base, one nearer suture erratically undulate in 
middle, sharply defined near apex, a second preapical costa for a 
short distance parallel to former, the greater part of surface with 
irregularly reticulate ridges enclosing some sparsely punctate 
depressions, suture carinate on basal half. Pro-, meso- and meta- 
stemnm with coarse round punctures, those on abdomen coarse 
and elongate — leading to confluence on basal segments, .fine at 
middle; last segment with narrowly arcuate excision between short 
spines. 

JXm. 14 X 5-5 mm. 

Hob. West Australia, Israelite Bay ' {French Coll. 
Mdboume Mus .) : Australia {Fry Coll. British Mus.). 

Two examples, both $, examined of this singular species — 
easily distinguished by the combination of dark colour, wide 
form and umuual scmpture — the last (viewed as a whole) 
Rowing longitudinal arrangement of its intervals. Type 
in National Museum, Melbourne. 
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Melobasis pietleoHis, n. sp. 

Elongate oval, glabrous, brilliant emerald green above and below, 
antennae and tarsi blue, pronotum with wide violaceous vitta on 
each side of middle. 

Head densely, evenly punctate, eyes prominent, extending beyond 
width of pronotal apex. 

Praihorax apex and base moderately bisinuate, sides nearly 
straight, or very lightly arcuate throughout; a smooth medial line, 
often with a smooth spot on each side on front half; punctures fine 
and sparse near middle, dense and transverse near sides. 

Seuidlum widely oval and smooth. 

Elytra lightly compressed near middle, rather widely and separately 
rounded at apex, apical margins coarsely serrate; the subsutural 
interval subcostate, a second raised interval showing near base 
and apex; sutural area finely, irregularly, sparsely punctate, out- 
side this area about four lines of seriate punctures readily discerned, 
the two nearer middle showing minute duplicated punctures, the 
lateral area — especially on apical half — showing close transverse 
ridges. Underside glabrous, densely and finely punctate, the 
punctures deeper and closer on breast than on abdomen. 

Dim. 8-10 X 3-8-5 mm. 

Hab. Victoria, Mount Macedon (The Author)', New 
South Wales, Maitland to Moruya; Tasmania (Kerremans 
CoU. Brit. Mus.). 

A common species that has been confused with simplex 
Germ., but clearly differs by the pronotum not abruptly 
narrowed behind and in being much less finely and densely 
sculptured, the elytra! punctures in simplex being very 
irregular. 

Var. Pronotum without violet vittae. 

In this case separated from occidentalis by colour and 
sculpture (elytral punctures smaller), and from innocua 
Thoms, by the straight-sided and less strongly punctate 
pronotum inter alia. Types in Coll. Carter. 

Melobasis occidentalis, n. sp. 

Above obscure bronzy green, margins of elytra — especially near 
apex — ^fieiy copper red; imderside more or less bronze-green or 
bronze, antennae and tarsi steel-blue. 

Head densely, rather finely punctate. 

Prothorax apex strongly, base feebly bisinuate, anterior angles 
subacute, posterior subrectangular (as seen from above), sides 
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nearly straight— feebly arched in middle, lightly narrowed behind; 
disc lightly punctate in middle with some smooth spaces, more 
densely punctate elsewhere, with a variable tendency to transverse 
arrangement near sides; the punctures over the greater part round 
and increasing in size outwards; a small pro-scutellary fovea. 

Smtdlum small, subcircular. 

Elytra narrowly oval, strongly serrate on hind margins, apices 
separately rounded; irregularly seriate-punctate, the suture sub- 
carinate behind and two or three intervals variably convex, the 
pimctures larger, with some transverse ridges, towards sides. 
Underside nitid, very scantily pilose. 

Dim. 8-9 X 3-3-5 mm. 

Hab. West Australia, Yallingup (R. E. Turner)-, 
Swan R. {A. M. Lea and H. W. Brown ) ; Qeraldton {A. H. 
Lea). 

Several examples in British Museum and in Coll. Carter 
show a small species of variable colour, i. e. the amount or 
absence of coppery margins, the ground-colour varying in 
the prevalence of green or bronze. In sculpture it is neat 
obseureUa Thoms., but the pronotum is less rounded, more 
sparsely and finely pimctate. From the simplex group it is 
separated by the pronotum less narrow^ behind — ^its 
punctures evidently more sparse and rounded. As in 
many other species there is some variation of colour and 
even of sculpture, the seriate punctures being more clearly 
defined in the $ type than in the (J, while the convexity of 
elytral intervals varies with individuals. Types in British 
Museum. 

Melobasis caudate, n. sp. 

Elongate, subconical, apex piscifonn, head and pronotum bronze 
suffused with blue, elytra coppery bronze with suture and apex, 
antennae and tarsi steel-blue ; underside coppery bronze with sparse 
tomemtum. 

Head rather coarsely punctate and strongly pilose, narrower than 
base of prothorax. 

Prothorax convex, apex stroi^y, base lightly bisinuate, sides 
nearly straight, gently narrowed (in a feeble curve) from base to 
apex, anterior angles produced and acute, posterior subrectangular, 
a smooth medial line sometimes evident (as in $ type), disc moder- 
ately punctate, the punctures round, small near middle, larger 
and crowded at sides, with less evident transverse sculpture than 
usual, a smooth foveate depression near scutelluin. 

Seukilvm subquadrate, moderately large. 
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Elytra basal half subcylindric, sinuously narrowing and elongate 
at apex, posterior margins strongly serrated, apices rather widely 
separated and rounded, transversely depressed near shoulders, a 
triangular depression behind scutellum, a narrow subsutural con- 
cavity, suture lightly carinate behind; substriate punctate, with a 
few rows of small, crowded punctures between lightly raised intervals, 
the external half of elytra closely and irregularly punctate with some 
transverse rugosity towards the humeral region, punctures evanescent 
near apex. Underside densely punctate, sternum and sides of 
abdomen rather strongly albo-pilose. 

Dim. 12-13 X 3-5-4 mm. 

Hab. West Austbaua, Cue and Ankertell {H. W. 
Brown). 

Several examples taken by Mr. Brown were at first 
misdetermined by me as meyricki Blackb., which it 
resembles in form, but which is metallic green above with 
violaceous apex and with a much more strongly punctate 
elytra and a more evident seriate arrangement. The blue 
coloration extends rather widely at apex, fills the sutural 
hollow and bifurcates at the post-scutellary depressions; 
besides showing on the humeral callus and here and there 
on margins. Types in Coll. Carter. 

Melobasis regalis, n. sp. 

Elongate, subparallel, head and underside coppery bronze, 
densely clad with long, pale, recumbent hair; pronotum vari- 
coloured, a wide medial line golden ; on each side of this a dark blue 
triangular area, narrowing to apex, sides widely greenish-coppery, 
tinged golden at their junction with the blue area; elytra blue 
(violaceous near apex) with the scutellum and seven markings golden 
as follows : — a wide post-scutellary vitta bifuroating behind to meet 
the two subfasciate medial plaga, twq. elongate, slightly oblique 
markings behind the humeral callus, produced horizontally along 
the base, and a triangular preapical pair. 

Head densely covered with a longitudinal system of punctures 
(partly obscured by hair), a slight depression at middle of base, eyes 
a little converging behind. 

ProHwrax apex strongly, base lightly bisinuate, sides lightly 
rounded, subsinuate behind ; all angles produced and acute, medial 
channel deeply cut throughout and ovally widening near apex, the 
medial golden area with sparse, large round punctures on basal 
half, with denser, smaller punctures on apical half, the blue area 
sparsely punctate, lateral area coarsely, irregularly rugose punctate. 

TRANS. ENT. SOC. LOND. 1923. — PARTS I, II. (JULY) H 
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SaMlum elongate oval, smooth. 

Elytra subparallel for the third of length, thence rather obliquely 
narrowed, subapioal margins and apex serrate, the latter separately 
rounded; subsntural concavity well marked and bounded by a 
strongly costate interval; this area more lightly punctured than the 
rest ; three shorter equally spaced, tightly convex intervals traceable ; 
an irregular system of coarse punctures over the greater part of 
elytra — without defined longitudinal arrangement; becoming 
strongly transversely rugose towards margins and shoulders. 
Underside punctate — the punctures obscured by the dense clothing, 
this extending to legs — ^the apical segment of abdomen truncate 
between two short spines. 

Dim, 16 X fi mm. 

Hah. West Australia, Albany {Brewer). 

A single male example sent from the Britisb Museum is 
in colour near M. nobilitata Thoms., but in form near the 
nervosa group, though presenting only a single marked 
costa on each elytra. This beautiful species may be dis- 
tinguished from the other “ septem-plagiate ” species by 
its combination of brilliant colour, strongly channelled 
pronotum, the well-marked subsutural concavity, the 
coarsely punctured upper surface and the strongly pilose 
underside. Type in the British Museum. 

Melobasis lasciata, n. sp. 

Moderately convex, wdely ovate. Head green or blue, pronotum 
vari-colouted, generally blue in middle, green or purplish at sides. 
Elytra brilliant blue or violet, with basal, medial and preapical 
fasciae; the first with a triaugular extension backwards along the 
suture, the second interrupted at suture, enlarged at sides, generally 
meeting basal fascia at extreme margin; the third interrupted at 
suture and not quite reaching sides ; underside green or blue. Legs 
and anteimae deep blue or violet. 

Head densely punctate, wider at eyes than apex of pronotum. 

ProOtorax apex very lightly bisinuate, base nearly straight, sides 
narrowed in a gentle curve from base to apex, disc rather lightly, 
not closely punctate — ^the punctures coarser and denser on sides — 
a smooth medial line. 

Scuidlum transversely oval, impunctate. 

Elytra not very convex, widely oval, hind margins coarsely 
serrate; apices separately and rather widely rounded; intervals 
scarcely elevated except the subsutural and a short scutellary one ; 
these two lightly convex but scarcely costate. Pro- and meta- 



atemum coarsely punctate, aMomen lightly so; apical segment in 
mala atron^y B^ose, the female witb an oval excavation between 
tiro shorter spines. 

Dim. 10-13 X 4-5 mm. 

Hah. Queensland, New South Wales and Victorla. 

This is the species hitherto incorrectly labelled in 
Australian collections as sexplagiaia C. and 6. (which from 
a study of the figure and specimens so named in the British 
Museum is probably identical with pyritosa Hope). Un- 
fortunately I have not been able to find the type of sex- 
phgiata C. and G. Fasdata can only be confused with 
superba C. and G., which is clearly separated by the presence 
of three well-raised costae on the elytra — sexplagiata 
C. and G. (pyritosa Hope is distinguished by its fiery 
ground-colour and the extension of the basal coppery 
marking backward from the shoulder). 

Melobasis formosa, n. sp. 

Oblong; head, pronotum and scutellum nitid, the first strongly 
albo-pilose, the last two tending to golden bronze, elytra purple, with 
seven plagae green or golden; two subhumeral wedge-shaped, a 
little obliquely pointing backwards and inwards; two medial 
subfasciate interrupted (sometimes widely) at suture and sides; 
two subapical oblique (sometimes small or subobsolete) ; and a 
small elongate sutural spot behind scutellum; underside brilliant 
golden bronze, subglabrous; anteimae and tarsi golden green. 

Head narrower than prothorax at base, narrowly chaimelled at 
vertex, strongly, not densely punctate at base. 

Prothorax lightly convex, apex and base feebly sinuate ; a little 
produced at angles — ^the apical more strongly so — sides lightly 
rounded, widest at middle; disc clearly, not coarsely, punctate, 
punctures close at sides, sparser at middle, medial line and a small 
space on each side of it more or less laevigate. 

Scutellum subcircular, depressed in middle. 

Elytra scarcely enlarged at shoulders, subparallel on basal half, 
moderately narrowed towards apex, margins strongly serrated on 
apical half, apices separately rounded, suture raised behind; disc 
with subsutural (sometimes one other) interval feebly raised; 
intervals otherwise flat, clearly and closely punctate, with little 
longitudinal arrangement of punctures, except by indefinite smooth 
intervals on green plagae ; punctures becoming close and transverse 
at sides ; sternal area closely and coarsely punctate, abdomen with 
light striolate-pimctate surface, feebly pilose at sides; apical 
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segment of male truncate between two very short teeth, of female 
with rather wide oval excision without teeth. 

Dim. 12-13 X 4J-5 mm. 

Hob. Western Australia, Southern Cross and Cue 
{H. W. Brown)-, South Australia, Quom (A. H. Elston). 

This is tihe species taken by Mr. Brown in some quantity 
and generously distributed amongst Australian collections, 
which I misdetermined as M. superba C. and G. previous to 
my visit to England. It is, however, distinct from that 
species in colour, form and sculpture. Type in South 
Australian Museum. 

The following are the species of which I have examined 
the types. 


porteri Hope. 
pyritosa Hope. 
serratula Hope. 
vema Hope. 
cupriceps Kirby. 
cuprifera C and G, 
gloriosa C. and G. 
lathami C. and G, 
propi-nqua C. and G. 
superba C. and G. 
simplex Germ, (vide supra). 
apiccdis Mad. 
azureipennis Mad. 
costata Mad. 
lavta Mad. 
suturalis Mad. 
costata Saund. 
cupreo-vittata Saund. 
goryi Saund. 
igniceps Saund. 
laela Saund. 
m^Uifera Saund. 
cbscura Saund. 
rubro-marginata Saund. 
viridiceps Saund. 
viridis Saund. 
andersoni Blackb. 
beUanensis Blackb. 
hicolor Blackb. 
derbyensis Blackb. 


eideri Blackb. 
interstitialis Blackb. 
intricata Blackb. 
meyricki Blackb. 
monticola Blackb. 
pretiosa Blackb. 
puhhra Blackb. 
puncticoUis Blackb. 
rMkei Blackb. 
rotundicoUis Blackb. 
semistriata Blackb. 
semisiUuralis Blackb. 
spedosa Blackb. 
sordida Blackb. 
soror Blackb. 
subcyanea Blackb. 
thomsoni Blackb. 
thoracica Blackb. 
•mttata Blackb. 
acuta Kerr. 
aenea Kerr. 
amabilis Kerr. 
auro-notata Kerr. 
blackbumi Kerr. 
caUuMoris Kerr. 
coendeiventris Kerr. 
concolor Kerr. 
costipennis Kerr. 
cupricollis Kerr. 
cuprina Kerr. 
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fainnairei Kerr. 
ignicauda Kerr. 
ignipicta Kerr. 
inc&rta Kerr. 
mdanura Kerr. 
miranda Kerr. 
nigrita Kerr. 


nUidiventris Kerr. 
termimta Ker. 
vicina Kerr. 
violacea Kerr. 
viridicollis Kerr. 
viridiventris Kerr. 


I append here a few notes on genera, often confused with 
Mdobasis, viz. Briseis, Diceropygus and Melanophila, the 
last two of which were omitted from Masters’ Catalogue. 

The distinctions between Briseis and Mehbasis are small 
but convenient. In Briseis the form is more cylindro- 
conical, with a peculiar character of the anterior margin of 
the prosternum which is straight between two round 
tubercles (absent from Mdobasis). Two new species are 
added below. 

The described species of Briseis may be tabulated as 
follows ; — 


A. Colour greenish (or green-black), elytral intervals convex. 

B. pronotum with wide medial sulcus. 

conica C. and G., var. acuminata Kerr. 
B. B. Pronotum without medial sulcus. 

C. 12-16 mm. long, clypeus arcuately concave . curia Kerr. 
C. C. 18-19 mm. long, clypeus strongly bilobed. 

elongaia, n. sp. 

A. A. Colour brassy copper, elytral intervals flat . cuprea, n. sp. 


Briseis cuprea, n. sp. 

Navicular, glabrous, brassy coppery above and below, apex of 
elytra, tarsi and antennae blue, labrum green. 

Head rather closely punctate — the punctures longitudinal, 
lightly canaliculate throughout, eyes large and prominent. 

Prothorax apex subtruncate, base bisinuate, sides straight, 
narrowing from base to apex, all angles a little produced, the 
posterior acute, medial line only indicated by an elongate basal 
fovea; very finely and sparsely punctate on disc, more strongly 
and densely on sides. 

Scutellum very small, impressed at middle. 

Elytra moderately enlarged behind shoulder, thence narrowing to 
a fine apex, extreme tips separately rounded, posterior margins 
and apex coarsely serrate ; surface finely seriate-punctate, intervals 
generally fiat and smooth, the 2nd and 4th alone feebly raised, 
sutural region with some irregular punctures. 
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Prostermim closely, meso- and meta-sternum sparsely punctate; 
abdomen ivith longitudinal (sciatch-like) punctures, sparse on 
basal, dense on apical segment, the last truncate between two short 
teeth. 

Dim. 13x4 mm. 

Hob. Queensland, Cairns (F. P. Dodd), in South 
Australian Museum. 

The brilliant coppery surface and non-striate elytra 
readily distinguishes this species from the only three 
described species. Type, unique, in the South Australian 
Museum. 

Briseis elongate, n. sp. 

Elongate cylindro-elliptic ; dark metallic green, underside con- 
ooloTOus but more brilliant, apex of elytra and of abdomen blue, 
head golden green, antennae with two basal joints green, the rest 
— and tarsi — ^blue. 

Head nearly glabrous, densely punctate, channelled at vertex, 
clypeus strongly bilobed, the lobes rounded in front and separated 
by wide triangular excision. 

ProAorax bisinuate at apex and base, sides nearly straight, gently, 
obliquely converging from base to apex, feebly sinuately widened 
behind, all angles produced, the anterior widely, the posterior 
sharply acute, a smooth medial line terminating behind in a puncti- 
form fovea; sparsely and finely punctate near middle, densely and 
more coarsely at sides. 

ScvMlvm small, scutiform, smooth. 

Elytra lightly enlarged near base, then parallel to apical third, 
finely attenuated behind, apices separately rounded; posterior 
margins and apices very coarsely serrated; striate-punctate, each 
elytron with nine striae containing fine, dose punctiuos, obsolescent 
towards apex and forming double rows near base, the subsutural 
stria containing a double row of punctures throughout, all intervals 
nitid and impunctate. Underside densely and finely punctate — the 
punctures larger, but not coarse on breast — ^with short, sparse, 
pale pubescence. Apical segment of (J tnmeate between two 
parallel spines, of $ with narrow, arcuate excision between two 
diverging spines. 

IHm. 18-19 X 6i-6 mm. 

Had). Queensland, Manner {H. W. Brown)\ Rock- 
hampton {Macleay Museum), Right examples, including 
the sexes, have been examined. 
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Apparently the commonest species of the genus, it is 
easily distinguished from B. curta Kerr, by (1) much larger 
and less ovate form, (2) the bilobed clypeus (arcuate concave 
in curta), (3) finer sculpture of upper surface — smaller 
punctures, less convex elytral intervals, besides the brighter 
colour, especially of head and underside. From B. conica 
C. and G. it is further separated by the absence of the 
characteristic pronotal sulcus. T 3 rpes in Coll. Carter. 

B. acuminata Kerr. I can only consider this as a variety 
of B. conica C. and G. The whole description of the former 
applies to the latter, except that in Kerremans’ description 
the pronotum is said to be “ vaguement sillonn6 au miUeu ” 
instead of with “ un grand enfoncement au milieu ” as in 
conica. I have an example which is thus vaguely furrowed, 
but is otherwise indistinguishable from typical specimens 
of conica. The author’s own note of distinction is “ Se 
distingue surtout du Br. conica Cast, et Gory par I’extremite 
des dlytres tr& acuminee et par I’ecusson concolor6.” 
Br. conica is, however, strongly acuminate behind, while 
the colour of the scutellum varies from purple to 
green-black. (This synonymy confirmed by comparison 
of types. — ^H. J. C.) 

Diceropygus maculatus Deyr. Specimens from Darwin 
(N.T.) exactly correspond with the description of this 
species (originally from Key Is.). The “ coppery halo ” 
said to surround the medial maculae is possibly exagger- 
ated in the figure given by the author. There is some 
indication of this “ halo ” in one example of the four under 
examination (three in the National Museum, Melbourne, 
one in my own collection). 

N.B. — The genus Diceropygus appears to be distinguished 
from Melobasis only by its large scutellum and robust 
abdominal spines. D. maculatus Deyr, and D. viridi- 
auratus De 3 rr. (from Woodlark Is.), which I possess, have 
the last abdominal segment finely carinate in middle — a 
character unnoticed in the generic and specific diagnosis, 
but I cannot find in either of these species the “ trou 
profond creuse dans le pygidium ” — a character which 
M. Thery has noted in D. scutaius and which he suggests 
may be generic.* 

Thomson has described one species, D. australis, from 
Australia, which I have determined for an example in the 
Queensland Museum from Cape York. The other six 
* Mem. Soc. Ent. Belg., 1911, p. 22. 
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specif are chiefly from Papua and the adjacent islands, one 
from New Caledonia. 

Melanophila Eschscholtz, another genus omitted from 
Masters’ Catalogue, is nearer Anilara than Mdobasis. It 
is separated from the former by the bisinuate base of 
pronotum, greater size, elongate form, etc., and from the 
latter by its depressed form and finely punctured surface — 
the elytra completely devoid of any linear arrangement in 
its sculpture. Two names are recorded by Kerremans 
(Gen. Ins., p. 164) as from Australia : M. laticeps Kerr, 
and M. amtralasiae Kerr., but they appear to me to apply 
to the same species, a species that I find in many collec- 
tions from Sydney, Blue Mountains, Dorrigo, Tambourine 
Mountain, Q., and Gayndah, Q. 

The chief differences in the descriptions of the two species 
apply to colour ; M. laticeps (first described as a Melobasis) 
being said to he “ Vert sombre en dessus. . . . Dessous 
vert briUant,” and M. australasme as “ capite thoraceque 
nitidis purpureis . . . elytris obscure violaceis, paulo 
viridi micantibus . . . subtus medio pedibusque viridibus, 
ad latera purpurea.” 

In the long series before me — certainly conspecific — 
some examples correspond to the one and some to the other. 
The localities given for austrahsim are Sydney and 
Gayndah; for haiceps, Australia. Further, an examina- 
tion of the type of Antkaxia eupripes Mad. convinces me 
that this also is the same species, though the two examples 
in the Australian Museum are both darker than fresh 
examples, and are without the coppery margins to the 
elytra. Specimens from Victoria (Mr. E. Wilson) and the 
Blue Mountains (Dr. Ferguson) correspond with these. 
As this may be due to immersion in spirit or more probably 
mere variation I have little hesitation in stating the 
following synonymy ; 

Melanophila (Anihaxia) eupripes Mad. = M. {Melobasis) 
laticeps Kerr. = M. australasiae Kerr. 

= {Neocuris) dilataiicollis Blackb. 

(This synonymy confirmed by examination of types, 
26/6/22, H. J. C. The type of Neocuris dilataticollis being a 
small example 6 mm. long.) 
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Fio. 14. Melobasis picticollis. 
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III. Descriflion of the Pupal o/’Lachnochnema bibulus 
Fab. By G. T. Bethune-Baker, F.L.S., F.Z.S. 

Plate III, 

[Head November 15th, 1922.] 

I AM enabled to give these notes through the kindness of 
Prof. Poulton. The material was received by him from 
Mr Lamborn, whose observations on the habits of the 
larvae of many Lycaenidae and other groups have been 
of great value to all workers. Our gratitude is due to 
both Prof. Poulton and Mr. Lamborn, whose enthusiasm 
inspired the late C. 0. Farquharson to carry out breeding 
experiments which have brought to light the early stages 
of so many Ehopalocera, including the extraordinary 
larva of Teratoneura isabdlae. 

Lachnoehnama bibulus. 

Description of Pupae, 692a, 6926, 692c. 

These pupae seem to have Theclid affinities, and in 
coloration and form the late Dr. Chapman told me that 
they reminded him a good deal of Slrymon w. album. This, 
however, may have been due to the piebald markings on 
the thorax, which occur in both species. 

L. bibulus is shorter and thicker as well as rather smaller, 
it is also (a very important character) hairless — glabrous — 
and has dorsal and subdorsal rows of short blunt spines, a 
feature that has not been recorded as occurring in European 
Lycaenidae. The pupae examined are empty cases and 
are therefore variously distorted, and their colour values 
are probably not the same as when alive. 

Though th® pupae are hairless the larva, according to 
a skin that was with one specimen, is hairy, having hairs 
of two or more tints, of which the darker (blackish) are 
simple, the paler (subochreous) are spiculated; there are 
many that are ’6 mm. in length. Their bases are .smooth 
(not stellate) and have apparently fluted sides — a Theclid 
character. 

These notes are from a cast skin, the position of which 
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has been disturbed, so they must not be asserted with 
complete confidence. 

The pupae cases are gjpnmed on card, one on a leaf, and 
therefore cannot be examined from all aspects. They 
are about 8 mm. long, and 3‘5 mm. broad across the 4th 
abdominal segment at the broadest point; they have a 
fairly marked waist, if I may use the word, the thorax 
being decidedly narrower than the abdomen. Ventrally 
the abdomen is only about 2 to 2-4 mm. of the full length, 
of this the 5th abdominal segment is -4 mm., and is followed 
directly by an oval plate 1-4 mm. long and 1-7 mm. broad; 
it is of a brown colour and forms the 9th and 10th segments, 
which are almost indistinguishable. Then the dorsal 
portions of the 6th to 8th abdominal segments follow; 
these (segments) end on each side, between the 5th 
abdominal segment and the anal plate, i.e. the 9th and 
10th segments (which are tucked far under), without 
reaching the ventral line. This occurs in one specimen, 
in another the 6th se^ent has a decided tubercle at the 
ventral margin on each side and a narrow flat strip across 
the venter between them ; in this specimen the anal plate 
has also two tubercles towards its ventral margin : in the 
specimen first described it is nearly flat with an indefinite 
transverse central depression; in both cases it is well 
armed with minute brown cremastral hooks (Plate III, 
fig. 1). 

The three pupae vary in tint, one is rather darker 
and another rather paler than the third; the darkest 
has the abdomen brown or greyish brown, the thorax 
being the same except for a large white patch on the 
mesothorax in front of the wing base, nearly 2 mm. across 
by 1-5 mm. lengthwise. It is almost quadrangular with 
several small branches; the nose spines are also white; 
the wings are pale ochreous with brownish lines forming 
a network of cross lines which merge towards the hind 
margin into a sort of clouding. 

The palest pupa case has the abdomen pale ochreous, 
the thorax white (except a patch around the dorsal spine 
and forwards, and a small patch outside this and three 
little areas on the angles of the mesothorax, on each side) ; 
there is also a black dot at the mandibular points. 

The dehiscence is of the usual Lycaenid character. The 
head, antennae and eyes, etc., separating from the thorax 
and wings, but remaining adherent at the tips of the 



108 Mr. 6. T. Bethune-Baker’s Descrijition of 

antennae and maxillae ; the thorax splitting dorsally and 
separating from the abdomen except at the hind margins 
of the wings ventrally. No dorsal head piece was visible, 
but it should exist; the 5th an8 6th abdominal incision 
open, whether others do so or not on dehiscence the 
specimens do not show. 

The head is large for the size of the pupa, being 2 mm. 
across by 1*5 long; it faces ventrally al»olutely; the 
labrum is large. The front legs are large, reaching from 
the antennae to the maxiUae in a rather broad plate, 
this is a character of all the Lycaenidae. There seems to 
be a dorsal mesothoracic spine, one at each wing base, 
and some rough points behind this. There is also a 
prothoracic spine on each side; the thorax, wings, and 
other appendages are otherwise smooth; the abdomen, 
on the contrary, is rough and wrinkled. There is a dorsal 
ridge, as shown by a raised line not equally well marked 
in all specimens; in one it takes the shape of a small 
slight nodule near the posterior margin of each segment. 
These might perhaps be taken as examples of general 
roughnesses and rugosities; not so, however, with the 
subdorsal spines on the 2nd to the 6th abdominal segments, 
which are marked elevations, longer longitudinally than 
transversely and apparently in the same positions as the 
spines in Vanessid pupae. The spiracles (Plate III, 
fig. 2) are raised, paler in colour, and are rather narrow 
efflpses with the long axis transverse; being pale and 
raised they are somewhat conspicuous. Some minute 
sculpturing shows over both the dark and white portions 
of the marbling (the white parts being the more elevated 
areas of the irregular surface) as very many minute dark 
brown spots, each with a shining diamond-like central 
point. These spots are very small, the spaces between 
them being about equal to their own width, which is 
about -012 mm. They appear to be minute pits from the 
bottom of which arises a stem with a flat expanded top, 
almost level with the margin of the pit, the top being a 
diamond-like central point. These glisten most on the 
dark areas ; the wings and appendages seem to be without 
them. They vary in density of distribution, in places 
being in close rows. 

I may quo^ a letter from my old friend the late Dr. 
Chapman. He says : — 

“ The resemblance of bibulus to w. album is, no doubt, 
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ptuely accidental and does not suggest any necessary 
affinity. The hairs ( ?) again are not Theclid, but, as you 
suggest, resemble more the Chrysophanidae.” 

Dr. Chapman agreed entirely with me that the Theclid 
and Chrysophanid resemblances were really convergent or 
parallel developments and not real affinities. 


Explanation op Plate III. 


There are three figures representing this pupa : — Plate III, fig. 1, 
shows the cremastral area in which the numerous fine booklets 
are a conspicuous feature; figure 2 represents the transverse 
spiracles, whilst the ventral surface of the pupal skin is shown in 
figure 3. 
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IV. A Contribution to our Knowledge of the Orthoptera of 
Macedonia. By Malcolm Bdbb, D.Sc., F-E.g., etc. ; 
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Foreword. 

By M. Burr. 

Prior to the war, seventeen species of Orthoptera had 
been recorded from Macedonia, chiefly by Brunner von 
Wattenwyl, so that, if we except the neighbouring regions 
of Thrace and Epirus, it was the least known comer of 
Europe, and its fauna less studied than that of some of the 
wilder parts of Asia, and far less than that of the Caucasus. 
But the Salonika campaign of 1915- 1918 enabled a number 
of naturalists to amass a considerable amount of material 
from time to time, so far as their military duties and 
circumstances permitted, and the Orthoptera received a 
fair share of attention. During the season of 1916, I had 
the opportunity of making a small collection in the neigh- 
bourhood of Salonika itself, in which I was materially 
assisted by my friend Captain F. T. Powell, of the 7th 
Munster Fusiliers ; while in 1917 I was able to do a little 
field work in the valley of the Struma during the early part* 
of the summer, and again near Salonika in the later part 
of Ae season, when my friend Major E. Burstal, R.A.M.C., 
assisted me. In the summer of 1918 I was fortunately 
able to enlist the energetic assistance of Captain B. P. 
TRANS. ENT. SOC. LOND. 1923. — ^PARTS I, H. (JULY) 
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Campbell, II.A.M.C., with the result that more material was 
accumulated during that season than in the two previous 
summers together. From time to time, other districts 
were visited, hut it will be understood that conditions were 
seldom favourable to field work, and that some of the 
material, more especially from the Struma Valley, was 
unfortunately lost or destroyed. 

Considering that all the material was captured and 
observations were effected at odd times in the intervals 
of duty, mostly on casual occasions, with inadequate or 
improvised apparatus, the results are not unsatisfactory, 
though three seasons’ residence in so interesting and littie 
known a country should have produced still larger series 
of the new and lesser known forms. It was an immense 
relief to turn to Entomology, though the whole country and 
life teemed Tdth interest, and on many a long trek, pleasure 
and science were mixed with duty. 

We are fortunate in having secured the services of Mr. 
B. P. Uvarov, F.E.S., to contribute the systematic part of 
this paper. His familiarity with the Russian and Caucasian 
Orthoptera adds great weight to the zoogeographical 
observations. 

The localities referred to in these notes are, with veir 
few exceptions, included in what was the area of the Britm 
Army in Macedonia, the majority from the district at the 
back of the town of Salonika. • 

The country consists of a series of mountain ridges and 
masses varied with plains. The most striking of the former 
is the lofty series of crystalline schists running from the 
three-fingered peninsula and complex mass of Chalcidice 
in a westerly direction behind Salonika, coming to an end at 
the river Galiko. It is this range that formed the famous 
“ birdcage ” of the Salonika fortifications. Behind the 
town they form the plateau of Hortiack, once the home of 
a mass of hospitals and convalescent camps, with the 
picturesque villages of Hortiakeui and Kirechkeui. The 
latter name means in Turkish “ Lime village,” and it is 
also known by the Greek name of Asvestohori, which means 
the same thing ; it is situated near a mass of marble, which 
is the local supply of lime. These heights are covered with 
a dense thorny scrub of stunted Ilex, but there is a fine 
forest of beech oh the slopes of the peak of Kotos, which is 
the highest point in the neighbourhood, rising to an altitude 
of 12(W metres, or about 4000 feet, above the sea. 
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The plains are all lacustrine deposits, and are often very 
fertile. The campagna of Salonika, once the seat of 
innumerable* camps and dumps of all allied armies^ is 
a naked rolling plain extending to the north-west to the 
ridge mentioned above, and to the west as far as the river 
Graliko, and then beyond to the broad valley of the Vardar, 
covering 1715 square kilometres. The main road from 
Salonika to Seres, the artery of our XVIth Corps, runs from 
the city in a northerly direction across the campagna, and 
cuts the ridge 12 kilometres from the town in the gorge of 
Derbend, where it descends into the open plain of Langaza. 
This is the site of the old lake of Mygdonia or Volve. The 
process of desiccation has left two relics of the old, more 
extensive body of water, that is, the Lake of Langaza or 
Aivasil, and of Beshik. The former is called after the little 
town of Langaza, with very old sulphur baths, or the 
village of Aivasil on its southern bank, with an old Byzantine 
keep and a hsh-exchange. Beshik shares its name with two 
Turkish villages, now inhabited by Greek refugees, on its 
northern bank, and with the mass of mountains to the 
north of the lake, extending to the valley of the Struma. 
The two lakes are to-day discoimected ; they are shallow, 
but extensive; that of Langaza has an area of 51 square 
kilometres, and Beshik 69 square kilometres. The latter is 
very long and narrow, and both lie in an east by west 
tlirection. From Derbend, the main road continues north- 
wards to Seres, but a branch turns abruptly eastwards, 
and skirts the mountains and the lakes to the sea, the old 
line of the ancient road to Constantinople. Beyond the 
marsh at the east end of lake Beshik, a swift and clear 
stream, the Rendina, runs 6 kilometres out into the sea at 
the Gulf of Orfano or Rendina, cutting the ridge which 
here swings northwards, skirts the coast, and merges in 
the Beshik plateau. The gorge of the Rendina is very 
picturesque, and opens out into the pleasant Gulf of 
Orfano, a delightful riviera, with the villages of Stavros, 
which was a military and naval base, Vrasna and Asprovalta 
and Tazli. In the mountains behind Stavros is Stagiros, 
the birthplace of Aristotle. The gulf faces Kavala and the 
island of Thasos, and the front line ran into the sea at the 
northern end. A narrow belt of swampy land separates 
the hills from the sea; it is extremely malarious, so the 
villages are all at a substantial height up the hills; the 
flats are covered with impenetrable jungles of El^nus 



our Knowledge of the Orthyptera of Macedonia. 113 

thorn, and dense forests of planes, the picturesque Gerds, 
on which Judas Iscariot is said to have hanged himself, 
pistachio and Arbutus. The forests are inhabited by wild 
boar and roe, while packs of jackals frequent the date. 

The Struma valley is a flat, rather broad, rich and fertile 
plain, with vines and opium poppies, dotted with Turkish 
villages, which were evacuated and largely demolished, 
owing to the stiff fighting of which it was the scene. The 
swarms of mosquitoes, however, defeated both armies, and 
in the summer compelled both British and Bulgar to retire 
to their respective hills, leaving 12 kilometres or so of No 
Man’s Land between them. 

Almost due north of Salonika, at a distance of some 
60-70 kilometres, is the picturesque mountain-girt lake of 
Doiran, with an area of 42^ square kilometres, famous in 
Herodotus for the abundance of its fish ; the Graeco-Serb 
frontier crosses the lake obliquely, leaving the railway 
station in Greece, and the pretty httle town of Doiran in 
Serbia. The war has scarcely left one brick standing on 
another. 

In the middle of the plain of Langaza is the sharp isolated 
peak of Deve Kran, the Camel Hill in Turkish, which was 
known to our armies as Gibraltar. 

Facing Salonika in the gulf is a peak called Karaburun, 
or Black Nose, in Turkish, with open fields of cotton and 
corn, and salt pans. 

The climate of the district is Mediterranean, very hot 
and dry in summer, and mild and clear in winter. January 
is a delightful month. Mosquitoes and sandfly made the 
hot weather a misery and kept the hospitals full. From 
time to time the notorious Yardarats, or north wind, would 
blow like a hurricane, lasting sometimes for several days, 
flattening camps and spreading destruction. In the winter 
it brought snow blizzards, like the famous one of November 
1915, which inflicted such hardship and distress upon our 
handful of troops then operating in southern Serbia north 
of Doiran; in the spring and autumn it brings tropical 
rains that convert dry stream-beds into raging torrents, 
nnfordable, and often damaging bridges. In the summer it 
brings red sandstorms, and of all three gifts from the 
Yardarats we hated the sandstorms most. Only at con- 
siderable altitudes, as on the top of the peak of Kotos 
and near Doiran, do we find the Mediterranean climate 
modified and approaching the Central European. 

TRAXS. EXT. SOC. LOXD. 1923. — PARTS I, II. (JULY) I 
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The vegetation is of course Southern; apart from the 
plants already referred to, we find figs, olives, cornel; and 
in the spring the mountains are ablaze with a mass of 
wild flowers, but these are quickly burnt up by the devouring 
sim. 

The most prominent mammals are jackals, hares, foxes, 
wolves, rodent-moles, and suslik, wild boar, roe, and, 
further west, deer. The avifauna is very rich. Wildfowl 
are excessively abundant and varied in the marshes and 
lakes; birds of prey are very numerous. Of the game 
birds, the commonest are partridges, both grey and rock, 
quail, snipe, woodcock, and Uttle bustard ; of the smaller 
birds, apart from the incredible flocks of jackdaws and 
starlings that frequented the horse and mule fines, the most 
noticeable were the bee-eaters, rollers, grey shrikes, storks 
and various wheatears and ravens; of the wild fowl, 
numerous species of duck, millions of wild geese in winter, 
swans, divers, coot, a great variety of waders, little cor- 
morants and pelicans. 

As to non-Orthopterous insects we had our fair share of 
the “ minor horrors of war,” which included mosquitoes, 
sandfly, lice, ticks, bed-bugs, fleas, and numerous other 
unpleasant parasites. Of the more cheerful insects, in 
May, when the countryside was gay with beautiful flowers, 
Thais, Papilio machaon, P. podalirius were common, and 
dainty Nemoptera flitted gently in the gullies and could be 
caught with the fingers. A handsome black and yellow 
Ascalaphus dashed about near Eirechkeui, and on the 
plains I often saw a pale species with colourless wings, that 
hovered in the air like a Syrphid and could give a good 
bite. 

Of reptiles, several species of lizards were numerous, 
snakes common enough, and there seemed to be two 
venomous species. Tortoises crawded all over the place 
and were favourite pets ; tree frogs and cicadas add^ to 
our chorus, and fresh-water crabs and mud turtles would 
be found in suitable localities. 


1. Field Observations. 

By M. Burr. 

The first sign of orthopterous life which I detected was 
an Aedopus tiwdassimis Fafir., tempted out by the genial sun 



our Knowledge of the (Mho^iera of Macedonia. 116 

at Lembet as eaily as January 9, in 1916, and appeared 
afterwards sporadically on fine days, until by March both 
this species and its congener, A. strepens Latr., were on the 
wing commonly enough, both being species which hibernate 
in ^e southern parts of Europe, but the former was the 
commoner. Both disappear during the summer, while the 
new generation is maturing, but I found the new ones 
mature on the Grand Couronne and near Doiran station in 
the first week of October 1918. Among the Aeolopus taken 
at Lembet there is a male dated May 26 to July 4, 1916, and 
two females dated August 1918, which Mr. Uvarov has 
discriminated as a new species A. burn Uv., but I failed to 
note the difference in the field, which is unfortunate, for 
I might have accumulated a larger quantity of material. 
It is odd, that after hunting in vain for the highly localised 
A. tergeslinus Miihlf., for many years, from the Caspian to 
the Canaries, I should have thiw unconsciously stumbled 
upon a fifth European and new species at Salonika in this 
manner. Small Stenobothrid grasshoppers were hatched 
out as early as March 31, at Lembet in 1916, and in April 
several other species were recorded, which would probably 
have been discovered earlier had more time been available. 
Anacridium aegyptium L, appeared this month in the 
adult state, and Mr. Barrande sent me Acrotylus patrudis 
Sturm., also a hibernating species, adult CfryUotalpa 
gryllotalpa L., an adult female Pezotettix giomae Rossi, 
evidently a survivor from the winter and some minute, 
freshly-hatched Decticids and Phaneropterids from near 
Ak Bunar early in the same month. The Mole Cricket was 
common enough, and the troops often turned them up 
when digging trenches ; they would sometimes fly to light 
and make quite a flutter in a tent ; it seemed to me a smaller 
race than our northern form. 

The best collecting ground near Lembet was the flanks 
of the sun-baked hills on the flanlcs of the mountains ; here 
in April, attentive listening betrayed the presence of a 
small underground cricket. In spite of all my patience, 
I never succeeded in catching one ; the ground was extremely 
dry and cracked by the sun, and the herbage very scanty ; 
on hstening very attentively near the ground, one could 
detect a clear, high, musical chirp, and a faint, deep note 
simultaneously. Now this song and these habits were 
characteristic of Gryllodes lateralis Fieb., which I have 
taken in the Trancaucasus under just the same conditions. 
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I feel sure it was a Gryttodes, aud probably the species referred 
to above. It disappeared after the violent sprii^ rains 
of April. 

In May things began to liven up. A conspicuous species 
which appear^ as early as May 27 on these dried hill- 
slopes was Cdes variabUis Pall., but only the red-winged 
form. The male is so black that he is a prominent object, 
especially when he opens his crimson wings ; he resembles 
the Alpine Psophus stridulus L. The other dominant 
species on these slopes was Qompsodeis abbreviata Br. 
This is a marbled, pale buff species, with abbreviated 
organs of flight ; it is green or partly so in the earlier instars, 
but the green colour disappear soon after the last moult. 
He is a fierce camivor, sits upon a sprig of grass and pounces 
upon any passing prey. One day I saw one stalk quietly 
round the comer of my tent and help himself to a grass- 
hopper from a pile of captures which I had left to (&y in 
the sun. It was common through the country we visited, 
but simply swarmed on these slopes. Mr. Uvarov finds 
that it is a smaller race than Brunner’s typical Dalmatian 
form, and he has given to it the name G. MrevicUus sbsp. 
ebneri. It was adult in June, July and August, when it 
died away. It was found practically cveryvmere, but the 
only other localities actually noted were the plain of Langaza 
and Karaburun, always on the low ground, or at least, not 
at any notable altitude. I never found it on the Hortiack 
plateau, for instance. The earliest date that I have noted 
the adult is May 31, when I first heard his stridulations ; 
his song is prolonged, and he is at it all day long, from 
morning to dusk, as he stands on tiptoe, so to speak, on 
a projecting twig, with his eye open for passing insects. 
He usually chooses a sprig of wild succory for hjs stance. 
He seemed to reach the adult stage a trifle later on the 
flats than on the slopes. Pairing took place freely at the 
end of June. 

The commonest, most prominent and persistent ortho- 
pteron in Macedonia in the summer, as indeed throughout 
the Mediterranean area, is Decticus albifrons Fabr. From 
every cluster of grass or scrub the monotonous tinkling 
stridulation may be heard throughout the summer. It 
occurs on Hortiack plateau, but I did not find it on the 
higher altitude ; even so high as the plateau it is generally 
replaced by its northern congener D. verrucivorus L., which 
is abundant there in the end of May, as well as a little lower 
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down at Kirechkeui; it comes down to the hills near 
Lemhet, where I found it mature on May 29. 

Another very interesting and characteristic grasshopper 
on the lower ground was Tmethis heldreichi Br., a hitherto 
little known, essentially Macedonian species. I first found 
it, in company with Captain P. T. Powell, in a gorge called 
by the men the “ Happy Valley,” between Lembet and 
Jajladjik, on May 5 : the purple-blue neck-membrane and 
coloiured femur-linings are conspicuous even at this early 
stage. I found the first adult specimens at Lembet on 
May 31, showing that it attains maturity in the short space 
of four weeks. It is extraordinarily variable in colour, 
but quickly fades to a dull brown after death, excepting 
the very strange purple-blue neck-membrane, which is 
only exposed when the head is pulled forward, and the bright 
purple spot at the base of the inner face of the posterior 
femora; the clear w'hite ventral surface quickly becomes 
discoloured. This feature is conspicuous w'hen leaping, 
for the insect turns a somersault in the air, thus exposing 
the white, which of course disappears directly it settles 
on the ground, wnth which the mottled colouring so closely 
assimilates; the ventral w’hite therefore appears to play 
the same part as the coloured wings of the flying Oedipodidae. 
A yellow tinge at the base of the occiput, a pale narrow 
border to the metanotum, and canary yellow on the inner 
face of the posterior femora, which is transferred, as though 
stained, to the contiguous parts of the abdomen, are 
constant, but every other part of the body varies in marking 
and colour, from pale buff pinkish to deep slate. The 
males are much smaller than the females, more active, and 
usually darker in colour, sometimes running almost to 
blue-black, especially on rocks, but usually buff or reddish 
on sandy ground, while the females are sometimes only 
cream-coloured. It is sluggish in copulation, and I never 
saw it expose its purple neck-membrane then, but only 
in bending its head forward to feed. The elytra are often 
steel-blue, even in the female. The latest I saw was a 
single female on the Baldja road on July 30. 

On July 26, in a gulch near Lembet, I found a large 
spider ( ? Epeira), which had entangled an Aeohpus in 
its web. To prevent the struggle of the powerful grass- 
hopper from tearing the web, the spider sprang upon it, and 
seemed to catch it between the anterior legs, while sitting 
upon the posterior ones, and, holding it as a squirrel does 
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a nut, spun it round with extreme rapidity, and in a trice 
had it tightly bound up in a silken shroud, in which it was 
put aside as though for a reserve stock of food, while it 
sucked a chubby C^iptamus italicus L., which it had already 
captured. I then gave the spider an Acrida nymph and a 
Pezotettix giomae Rossi, one of which it seized and wound 
in a broad, loose shroud, in the twinkUng of an eye. I had 
seen a similar spider deal with an Aeolopm in the same way 
at Madeira. 

One of the most prominent insects of Macedonia was 
the “ tank ” or the “ Balkan flea ” of the men, the huge, 
corpulent, sluggish Bradyporm dasypus Ulig. They were 
frequently kept as pets in captivity, and the antics of these 
quaint and unwieldy creatures I have described in some 
letters to the Ent. Record in 1916. They are timid creatures 
and sluggish. One day I allowed a teme male out for a 
walk in the scanty herbage on the plain ; it strolled about 
quietly enough, until it suddenly caught sight of a large 
Saga, also a tame one, glaring at it from the top of a succory 
twig. Bradyporus instantly turned and scuttled off, with 
a rapidity surprising for its imgainly gait. It has a very 
powerful pair of jaws, and can quickly shear through a very 
stout thistle, but would have stood no chance once gripped 
in the vice-like spiny limbs of the monster Saga. Another 
time, a tame one, when crawling about the dinner table, 
shied at the sight of a fly, just as a horse shies. It seems 
that one can almost apply the adjective nervous, as well as 
timid, to this great ponderous Orthopteron, but they do 
actually become tame. Their loud stridulation betrays 
their presence at once, and they are easily caught in the 
fingers, but when handed at once squirt out a yellow fluid 
through the little folds that mark the tergites, and from 
imder the thorax. I could not find that this fluid had any 
corrosive or evil-smelling property, but the sudden ejection 
from a dozen or more orifices is st^tling enough ; on cutting 
them open to clean the bulky abdomen, this fluid runs 
freely out, but some were dry inside : these had probably 
recently effected a discharge. But they quicldy get 
accustomed to being handled, and stop using this method 
of defence. At the same time they can get angry, for I 
have seen one, when several were in a big cage together, 
chase another, savagely threatening it with its very large 
and powerful mandibles wide open, . which looked a suffi- 
ciently-terrifying sight. The colonies axe numerous, and 
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owing to theit stridulation, the males are easy to take, but 
females are much scarcer. The first Bradyporus reported 
was a fine female, taken by Captain PoweU, who brought 
it to camp on May 29, 1916. He found it crawling in the 
Ilex scrub near Ak Bunar. They live in colonies, which 
advertise themselves by their chii^ing on low and moder- 
ately high ground in May and June. In July they seem to 
scatter, for occasional isolated specimens occur as late as 
August and as high as Hortiack plateau. I have foimd 
them at Salamanli on July 18, at Tjabann. on the high ground 
in colonies on June 29, 1917, and at Djumaa M!^ on the 
Struma on June 14. I have had specimens sent me from 
Stavros. 

One fine summer morning, on July 1, 1918, 1 was motoring 
at an early hour on the main road from Naresh to Ambarkeui, 
where it crosses a long strip of flat country, covered with 
thin, scrubby herbage. Dew had fallen and the surface 
of the road was moist, though the grass around was already 
dry. The whole road was covered with Bradyporus, 
Decticus albifrons Fabr., and Oedaleus nigrofasdatus De G., 
evidently enjoying the fresh moisture. The car crushed 
them freely, and had I had time to stop I could have secured 
a very large quantity. 

Mantids were fairly well represented round Lembet, 
for we had five species. The common Mantis rdigiosa L. 
was of course numerous enough everywhere where there 
were suitable localities, but not adult till August, when we 
found it frequently enough aroimd Lembet, and also on the 
Hortiack plateau and on the cape of Karaburun. This 
species, which matures late, for nymphs are often found 
late into August, lingers on in favourable spots till Christmas. 
I have taken it as late as November 6, in 1916, near Tazli, 
on the Gulf of Orfano, and in the forest near Asprovalta, 
also in the Gulf of Orfano on December 3 and even on the 
26th. But the riviera of the Gulf is a peculiarly sheltered 
spot. Iris oraioria L. is probably commoner than generally 
supposed, for Captain Powell and I took it often enough 
by sweeping in the grass and herbage in the dells and 
giilches in the Lembet area in July and August. Other 
localities noted are Jaildn on August 23, 1918, Karaburun 
in the same month, and Guvezne, at 27 kilometres, on the 
Seres road, where it flew to light, with a vigorous, dashing 
irregular flight. The small Anieles are common enough 
too, the forms with round and with pointed eyes being 
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equally numerous and occurring together. Mr. Uvarov 
identifies both as A. heldreichi Br., the Levantine species, 
but I confess surprise that the pointed eyes are not even a 
specific character. We found it common enough on grassy 
scrub wherever there were suitable places ; it is adult late 
in August : nymphs with pointed eyes on the scrub on 
Hortiack plateau on August 15, and with roimded eyes at 
Dimitrich on the Struma on June 14; both forms adult 
at Ambarkeui early in September 1916, and both common 
in suitable places roimd Lembet. Another Lembet species 
is Rivetina baetica Eamb., which occurs on the rocky hills 
at the back of the village in July, but it was not foimd after 
the middle of August. I took a nymph on the fianks of 
Deve Kran on October 5-10, 1916. Our fifth Mantid 
was Emjmsa fasciaia Brull4. The quaint little larvae were 
common enough round Lembet in August, and the adult 
insect in June. It is not very common : I came across it 
on the Struma near Dimitrich on June 14, 1917, and on the 
29th. Unfortunately, we were not lucky enough to find 
any Stick Insects. 

Bound Lembet Blattids were not numerous. The 
commonest species was the little HololampTa marginata 
Schreb., which could usually be found crawling on the 
flowers and stems of the giant thistles in the ^ches in 
May ; I first found it in such a locality one evening when 
running dowm my first Bradyporus. It was common near 
Ak Bunar in May and June. On May 5, 1916, I found it 
under stones at Jajladjik and on the 28th at Kirechkeui. 
On the Struma in June I found it common on thistles in 
several places. My latest record is September 10, when 
I took it at Ambarkeui in 1916.* Loboptera decipiens 
Germ, is not very common ; I took one on Hortiack plateau 
in August 1918. The only other locality where I turned it 
up in Macedonia was Djumaa Mah, on the flanks of the 
Struma valley, where I found it on June 13-14, in 1917. 
The city of Salonika itself gave me three more species of 
Blattids : BlcUella germanica L. of course swarms in the 
restaurants of the town, as does Periplaneta americana L. 
in the steam-heated Turkish baths. The third was 
Pdyplwga aegyptiaca L., a wild species, of which I picked up 
a male in the gardens of the White Tower. 

Macedonia is very rich in Sagidae, for we found no less 

* Ectobius lapponicus was .common on low herbage and big 
thistles at Djumaa Mah on June 29, 1917. 
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than three species, S. natoUae Serv., S. omata Burm., and 
a nondescript species described by Mr. Uvarov as S. 
campbelli. The former is an all-green monster, S. omata is 
a size smaller, but still a very formidable fellow, green, 
marbled with white, and the last is the diminutive member 
of the genus and is all green. We noticed no difference 
in their habits : they were found crawling or sitting on 
the upper parts of the clumps of scrub, S. natoliae being 
decidedly the least numerous. Late in August Major 
Burstal, R.A.M.C., gave me a quite brown one which he 
found on sand at Karaburun, and it would be interesting 
to know whether this had been a brown specimen all its 
life, or whether it had turned brown to match the sun-burnt 
face of nature in the late summer. S. ornata was found 
from Jime on the scrub on the hills all round Lembet, 
Ak Bunar, Aivatli, on Hortiak plateau and at Karaburun. 
The earliest date I have noted is May 23, when I took a 
very young larva at Kirechkeui in 1916, but a week later I 
found a much more advanced specimen, almost a nymph, 
at the same place. I kept a female S. omata alive in a cage 
for many weeks; she was distended with ova, but her 
ovipositor was broken and distorted, so she was unable to 
lay her eggs properly. She tried to scrape a hole in the 
earth at the bottom of the cage with her ovipositor, but it 
was too bent and the earth too thin, so she was forced to 
let them fall on the surface. On the night of July 17-18, 
1916, she laid eight eggs, then she waited a night or two ; 
on the 25th she laid four more, and the next morning three 
more ; she was still very big, and seemed troubled with her 
inability to lay as and where she wished ; on August 11 she 
laid another four, and on the 13th one more. She was 
still distended, but died on September 8, her abdomen 
still containing thirteen ripe ova ; some of these eventually 
hatched out, but were unfortunately lost. As the creatures 
are fierce carnivora, it does not seem probable that they 
can live in colonies even in their first stages, so it may be a 
natural procedure for the female to lay her eggs over a 
considerable period, and in small instalments in different 
places ; but at the same time, the long delay in depositing 
her ova in this case may well have been due to the unnatural 
conditions, confined space and distorted ovipositor. 

A male Sapa in a cage I once heard chirp ; the sound was 
extremely faint, an almost inaudible, low short “ buzz.” 
Specimens in captivity became active and fed at dusk, 
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sitting almost motionless all day. Their movements are 
extremely slow and deliberate. When a brisk grasshopper 
was introduced into the cage, such as Calliptamus itoMms 
or Decticus albifrons, and created a disturbance by hopping 
wildly about, the Saga seemed very upset ; if touched, it 
started back, held its long antennae and fore legs vertically, 
as though on the defensive, and withdrew with short, 
sudden, rapid movements of recoil. I often watched them, 
hut never saw one actually catch its prey, though if any- 
thing alive were left overnight, it was gone in the morning, 
except for the hard chitinous parts. It was interesting to 
note the procedure when I presented a stout grasshopper to 
a Saga with my fingers; often enough it would look 
startled, erect its antennae vertically, and try to push the 
creature away with its front legs. But occasionally it 
wotild seize it with a very swift movement. Now Decticus 
albifrons is one of our largest European Orthoptera, has 
tremendous hind legs, with which it can give huge jumps, 
and is armed with powerful jaws, and, like its relatives, is 
probably almost, if not entirely, carnivorous. But it was 
a child in the grip of the Saga, which seized it instantly 
in its powerful front legs, just as a Mantis does, and the 
tibia shuts into the femur like a clasp-knife, the double 
row of powerful sjhnes on each locking the object in ; the 
middle legs assist in the operation. In every instance the 
victim was gripped breast to breast, and the Saga seemed 
to catch it in this position straight away, because I could 
never detect the manoeuvring to get it into the required 
position; Meanwhile, the captured Decticus was giving 
convulsive springs with its long and strong hind legs, of 
which the Saga took not the slightest notice, but with a 
perfectly regardless calm, quietly started chewing the throat 
of its virtim. The procedure was the same in every instance. 
The Saga invariably began at the soft throat and gradually 
ate its way into the head capsule, while the hind legs of 
the Decticus continued to kick frantically. This kickin g 
continued until the position of the head became unnatural, 
that is, until the jaws of the Saga had penetrated right into 
the capsule, which Jemained merely shghtly attached at the 
dorsal surface. The Saga steadily and methodically chewed 
out the soft parts, and left the capsule, organs of flight, and 
legs. On one occasioir, I inserted a male Saga into a cage 
with a female, at the end of June. The male at once 
gripped the ovipositor of the female in his jaws and curving 
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iiis abdomen up beneath, deposited a spennatospbore in a 
couple of minutes. 

Stenobothrids are not very numerous, either in individuals 
or in species, compared with more northerly countries. 
They are out early, for I have foimd adult female St. bicolor 
Charp. at Jajladjik as early as May 5, 1916, and I am not 
aware that tMs species hibernates. I observed at the time 
young larv'ae of Xiphidion, probably fuscum, of a Decticid, 
Rhacodeis, probably germanica, PhoUdoptera, probably 
smyrnensis, and a Metrioptera approachmg the njmiph 
stage. On May 21, St. hicolor and Omocestus rufipes were 
stridulating near Baldja. Both species were very common 
at Kirechkeui a week later. St. petraeus Bris. was fairly 
common on the high ground at Jaikin, Hortiack and Kara- 
burun, while Chorthippus pulvinatus sbsp. dedivus Bris. 
was quite common on the low levels, especially in the gorge 
of the Dendropotamus leading up the “ Happy Valley.” 
Ch. albomarginatus was common enough on the flat land, 
as at Karaburun and Langavuk, and I noted a single 
Ch. dorsatns at Karabunm ; Ch. paralleltis I only noted at 
Langavuk, but it was probably common enough. 

The “ Happy Valley ” was a pleasant enough excursion, 
a peaceful and pretty spot, usually deserted and within 
easy ride from camp, but the rocky gorge was not very 
rich in insects. It was here that I first came across 
Poecilimon elegans and P. bosphoricus, which seem to be 
the characteristic local membera of the group; they are 
common enough, but not abundant, on high herbage, near 
Aivatli, on Hortiack, round Lembet, as high as the peak 
of Kotos, and as low as the flats of the Strmna at Dimitrich, 
where I took it on May 31, 1917. Ancistrura trvncata Uv. 
(new genus and species) was taken near Lembet. The 
t 3 rpe is a single male which I took at Lembet on July 6, 
1916. I very much regret that I was not in a position to 
make even an approximate determination in those interest- 
ing days, when collecting was of course very casual work, 
and that I sent home but a single specimen. 

On June 3, 1916, when bivouaclang near Deve Kran, I 
found PoecUimon elegans adult, D. albifrons in the nymph 
stage, very young Tylopsis and Saga and Cal. itcdicus just 
hatched. In the evening, Hohlampra marginata was 
common on the big thistles. 

Dodostaurus brevicollis was one of the commonest species 
on the flat' ground. I noted it first on Jime 3 ; a fortnight 
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later it was abundant. On June 18, in 1916, I took a 
single Ramburidla truchmana, which is of a beautiful 
lemon-yellow colour when fresh, in a cornfield below 
Akbunar and Daudbali. Captain Campbell afterwards 
found it common in a locality near Lembet, where I took 
it with Captain Wolley-Dod. At the same time I came 
across an immature Decticid hitherto unknown to me, 
distinguished by a rich brown spot on the face; it after- 
wards turned out to be Pholidhj]tera bucephala, hitherto 
known from Asia Minor, but frequent enough in southern 
Macedonia. I found it commonly enough in many localities 
around Lembet, Aivatli, adult at the end of June. The 
only other member of this genus which I found was also 
an Anatolian species, Ph. smymensis, which I very naturally 
took at first glance for its very near relative Ph. chabrieri, 
which is common enough along the Mediterranean coast ; 
I found it far from rare, at Gteneral’s Corner near Aivatli, 
Naresh and Lembet. The commonest apterous Decticid 
was Rhacocleis germanica, which we found commonly 
in scrub at Langaza, Jaikin, Lembet, Karaburun and 
Hortiack. In Macedonia I found six species of Metrioptera, 
M. grisea, high on Kotos, M. affinis, M. intermedia, 
M. nigrosignata, common on low ground, M. truncata 
Wern. at Lembet, Karabunm and Jaikin, and M. sepium, 
which I took at Karaburun in August and on Hortiack 
plateau, where I ako took M. roeselii, not a southern species, 
and well up on Kotos. Captain Campbell’s interesting 
single individual of M. fusca Br. W. was probably taken 
near Lembet. Of the genus Decticus, D. albijrons is 
extremely abundant in the later summer and very self- 
assertive; its northern congener J). verrudvonis is very 
numerous on Hortiack plateau, being in the nymph stage 
in May. I was surprised to find it on the low ground in 
the Struma Valley, where I found nymphs numerous on 
May 1, in 1917, and adult on the 31st. D. aUnfrms I did 
not find higher than the level of the Hortiack plateau ; it 
died out suddenly at the end of September ; at the end of 
that month I heard it at Karaburun, but it had disappeared 
on the plain of Thessaly by the second week in September, 
which is strange. I heard it on September 12 at Ekaterini, 
under Mt. Olympus, but as late as October 3, at Doiran, in 
1918. At Lembet it was not heard after the first week in 
September. 

I found no specially interesting Oedipodids. ' When 
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first hatched (late May) they simply swarmed on the open 
ground, and the homes’ hoofs were enveloped in a sort of 
cloud of them. By the end of June the common species 
were adult, that is, Oedaleus nigrofasdatus, Oedipoda gratiosa, 
Acrotylus patruelis and A. insubnms. Oedipoda coerulescens 
occurred on the higher levels, but Oed. germanica was un- 
common. 1 saw one on the top of Kotos at 1200 metres, a 
stray one near Lembet, and one on the Grand Couronne 
near Doiran on October 4, 1918. Acrotylus longipes was 
uncommon. I first found it on the beach on the Gulf of 
Orfano, between Tazli and Asprovalta in November 1916. 
Captain Campbell took one flpng to light at Lembet on 
September 9, 1918, which seems a curious way of taking one 
of this family, and finally I found it on the sandy bed of the 
Galiko between Naresh and Salamanli on October 19, 1918. 
Sphingonolus coerulans I found at only two places, both 
times on the sand of a dry river bed, one at Langaza and the 
other with A. longipes in the Galiko. The only other 
Oedipodid was Loausta danica, which was never numerous. I 
found nymphs at Lembet and ^raburun in August, and adult 
specimens early in September. There are clumps of reedy 
marsh along the Galiko where I found Euprepocnemis 
plorans during the first week in September in 1916, and at 
Yeni Mahallah and Ambarkeui in the same marshes in 
August, and it was common at Karaburun on August 23 ; 
one in the Dendropotaraus near Lembet in September 
1917 ; I found it, too, in a very small patch of rushes 
between Dremiglava and Deve Kran on September 1, 1918, 
when about one-third of the specimens were still immature. 
Other species mth an erratic local distribution, occurring 
only in patches of marsh, were Paradnema tricolor Thunb., 
in small clumps of reed near Ushantar, and Tropidopola 
cylindrica Marsh., which I found in Adji Guel, which is a 
salt lake, in October 1918. These three species are all 
southern, and only just reach Europe, though widely 
enough distributed in Africa, but I had not before associated 
T. cylindrica especially with salt marshes. 

Of the Acridiidae in the narrow sense, Anacridium 
aegyptium was common, the larvae and nymphs in July 
and August, adults appearing in April and May. CaUiptamus 
itaiicus was of course one of the commonest grasshoppers 
about. I noticed the first adult on June 30. The only 
other member of the family was Pezotettix giomac, which 
was abundant at all altitudes from early August into 
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November. In that month I foimd it very abundant along 
the shores of the Gulf of Orfano in 1916, where C. Ualicus 
lingered on. This is a very sheltered locality, sheltered by 
the Beshik plateau from the north and the violence of 
the Vardar. I found here also in November Oedipoda 
coerulescens, Acrotylus patrudis, Anacridium aegyplium, 
Omocestus rufipes, all commonly enough. Also the A. 
longipes referred to above; on November 19 I took a 
specimen of Arachnocephcdus yersini in my tent, and, as 
noted above. Mantis rdigiosa lingered on till after Christmas. 
AracAnocephalus yersini is probably common enough, but 
as a rule is only taken by sweeping, and so easily overlooked. 
I found it near Deve Kran on October 5-10 and on July 30 
in a gulch near Lembet^ and at Karaburun in August. 

The winged Phaneropterids, in which Europe generally 
is poor, were well represented in Macedonia. Tyhpsis 
lUifolia F., of course, was numerous enough wherever 
there was any herbage, especially in the gulhes which cut 
the slopes of the hilb, and which were usually thick with 
weeds and wild flowers; both peen and buff forms were 
common enough, but I did not notice any seasonal, local, 
or other difference between them; the marbled form, 
margineguttata was less common. I took it high on Kotos 
on August 17 and near Doiran on October 3, both in 1918. 
■Phaneroptera was not so common; I took a female at 
Karaburun and two at Doiran, but unfortunately the 
specimens are not preserved and the species not determined, 
but it is most probable that they were the southern species 
Ph. qmdripunctata. I was jarticularly pleased to cone 
across Acrometopa ; this is a handsome genus, resembling 
Phaneroptera, but quite twice as largo. The Levantine 
species is A. servillea Brull4, recorded from Greece and near 
Constantinople. The first specimen recorded was a female 
brought me by a soldier, who took it near Ak Bunar in 
July 1916 ; I afterwards found it numerous on big thistles 
in a gully at Djumaa Mah, an abandoned Turkish village 
on the slopes of the Beshik plateau at the southern edge of 
the Struma VaUey where I found it adult on June 30, 1917. 
'^In June and July, 1918, it was common enough at Kara- 
burun, where our attention was first attracted to it by its 
stridulation, with which a stray specimen that had flown 
to light into a tent advertised its presence. The chirp is 
of the same timbre and quality as that of Phaneroptera, 
but louder and stronger in proportion to its much greater 
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size, it is also shorter and ends in a characteristic abrupt jerk ; 
like that genus, it is vespertine and nocturnal in habits. 
In the gully at Djumaa Mah, referred to above, nymphs 
were common enough on the big thistles in the middle of 
June, and adult specimens first appeared at the end of the 
month and beginning of July. Together with A. serviUea 
there was a second species. To my very great regret, the 
specimens I took never reached home, and so none are 
available for description, for I feel convinced that they are 
a new species, as they were very distinctively characterised 
by the markedly blue-green colour, which was in great 
contrast to the grass-green of A. serviUea and the Italo- 
Dalmatian A. macropoda Burm. In addition, the elytra 
were not obliquely truncate at the apex, but roimded and 
as long as the abdomen. It is very unfortunate that so 
disti n g ui shed and handsome a species is not available for 
study. I never saw it anywhere else but in that gully, nor 
do I foresee any Ukehhood of revisiting that battle-stricken 
field. 

In August (15-18, 1918) I spent a few days on the 
Hortkck plateau. It was now mostly dried up, but in May 
had been carpeted with a profusion of cranesbills, oxeyes, 
veronicas, blue irises, petunias, broom rape, campanulas, 
Canterbury bells, comfrey, soapwort, bugloss, veitches, 
saxifrages, cornflowers and peonies. Among the Ilex 
scrub I found the following species : Omocestus petraeus, 
Oedipoda coerulescens, A. strepens, Ccd. italicus, Pezotettix 
giomae, nymphs of M. rdigiosa, T. lilifolia, M. grisea, 
Om. rufipes, D. verrucivoncs, all common enough. More 
interesting was the capture of a male Metrioptera roeselii 
Hagenb., which is a Central European species; its most 
southern records known to me are Istria, Croatia, southern 
Hungary, and south of the Save and Danube, in Bosnia 
and Serbia. Its occurrence so far south, but on the moun- 
tain at a considerable altitude, is very interesting. M. 
nigrosignata was fairly common, and I found one Saga 
eampbeUi, one B. dasypus, one Rhacodeis germanica, saw 
M, sepium, and several Oecardhus pdlucens. On the 
17th, I rode up to the peak of Kotos : the road winds up 
through the picturesque village of Hortiakeui, up through a 
fine beech forest, imtil the final summit is reached, pro- 
truding beyond the forest, at a altitude of 1200 metres, 
and commanding a splendid view over the tangled wilds 
of the base of Chalcidice, the Gulf of Salonika, with 
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Olympus towering beyond, and the treeless mass of the 
Salonika mountains fading away to the north-west, while 
to the north, the picturesque plain of Langaza, with the 
two oblong lakes shimmering in the sun and the massive 
plateau of Beshik beyond. When we dismounted to water 
our horses I took a single Meconema thalassinum De 6., 
which I regret to say was afterwards lost. This is unfortu- 
nate, though there is no question about the determination, 
for this is a characteristically Central European species; 
so far south one would expect to find M. brempenne Yers., 
the Mediterranean form. M. thalassinum ranges as far 
north as Sweden, but towards the south does not extend 
beyond the northern coasts of Spain, the extreme north 
of Italy, the southern Tirol and Slovenia and the Caucasus. 
It is very interesting thus to find two relics of the Boreal 
fauna on this mountain top on the coast of Macedonia. 
About a third such species I am in doubt, but think I 
recognised Oedipoda germanica ; this is less remarkable, but 
it is still an essentially Central European species, although 
ranging further south than the o^er two referred to. 
Other species noted on the peak were Oed. coendescens, St. 
bicolor, F. auricuhria, of which half were macrolabious, 
Metr. grisea, M. nigrosignata, Pezotettix giomae, Acrydium 
depressum, Metr. sepium, T. lilifolia, T. viridissima, 
D. aXbifrons, C. italicus, St. petraeus, all of which are common 
enough meridional species, Om. rufipes, T. viridissima, 
and Ch. cdbomarginatus ; also a Poedlimon, which must have 
been P. degans or P. bosphoricus, the former a general 
Levantine species, the latter recorded from the shores of 
the Bosphorus. 

The Conocephalidae were not so well represented as they 
are further north, for we found only two species, the common 
Homorocoryphus nitidulus Scop., and Xiphidion fuscum F., 
neither of which call for comment. The former I took only 
at Doiran, the latter common at Karaburun in the salt 
pans, at Guelbesi, where it was immature in July 1918, and 
round the edges of Lake Doiran. One of the Karaburun 
specimens had a rather curved ovipositor, but Mr. Uvarov 
does not consider that any of the specimens are referable to 
X. thoradcum F. de W. 

Of the Tettigoniidae, T. viridissima was abundant. 
I found it adult at Dimitrich in the Struma valley on May 
31, in 1917, and I found it on Kotos. Captain Day, M.C., 
R.A.M.C., wrote me that he took T. caudata at ^rasuli, 
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on the branch line joining the two railways of Guevgueli 
and Doiran, while Major Burstal claimed it for Earaburun. 

I cannot vouch for these identifications, but there is nothing 
improbable in their occurrence. Captain Day also reported 
Saga omata, L. danica, Oed. gratiosa and Ph. smymensis as 
being common. 

The crickets were, I fear, somewhat neglected ; Oecanthus 
pettucens Scop., was abundant from July on herbage and 
grass, a smaller and paler form than the Caucasus race ; a 
single L. bimaeulaius, an African species, is noted from 
Salonika. Nemobius gracilis B. Jakovlefi and GryUtts 
tartarus var. obscurus, Uv., were common, enough visitors 
to our tents at Lembet, fiying to light in July and August. 
The southern and eastern GryUus desertus Pall, was common, 
at Earaburun, Salonika, and on the Hortiack plateau, and 
in the Struma valley and Lembet, where G. burdigalensis 
Latr. was numerous too. G. domesticm, together with 
other household pests, found its way into our cookhouse 
at Lembet. Araehnocephalus yersini Sauss. (in my tent on. 
November 19 at Asprovalta) was often enough taken by 
sweeping in low herbage in the gullies near Lembet in 
July and at Karaburun in August. Tridactylm variegatus 
Latr. I found only in the mud in a stream bed at Saraj 
near the lake of Langaza and Beshik. Gryllotalpa gryUotalpa 
was very common ; it sometimes flew to light with a strong 
dashing flight. 

What was perhaps the most interesting observation made 
during the whole of the three seasons was on October 19, 
1918, when resting by the dry river bed of the Galiko, 
between Naresh and Salamanli; here C. italicus, Sph. 
coeruUms and Acrotylus longipes were extremely numerous ; 
among the swarms I captur^ a male C. italicus and a big 
female Sph. coenilans in copula, and succeeded in pre- 
serving ;&e pair, which I brought home and exhibited 
at the Entomological Society. This mesalliance is the more 
remarkable as the two species belong to difierent subfamilies 
of the Acrididae. 

Of Acrydium I did not come across A. subulatum L., but 
found A. bipunOatum at Saraj between the two lakes, 
A. depressum Bris. on Hortiack on August 17, and on the 
peak of Kotos on the 7 th; also Paratettix meridionalis 
Ramb. in numbers on a dry river bed near Langavuk on 
August 24, 1918, and at Saraj. 

In the first week of October 1918 1 revisited Doiran, which 
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I had last seen under a deep mantle of snow in November 
1915; in the meantime the town had been blotted out of 
existence by our gunfire ; the impregnable position of the 
enemy known as &e Grand Couronn4 was littered with the 
fresh d4bris of the recent battle; here I found St. bicolor, 
Aeohpus sire/pens, Oed. germanica, Oed. comdescens, while 
on the lower ground, round the station and the edge of the 
lake, on October 3-4, Om. petraeus, St. bicolor, Ch. dtbomar- 
ginatus, A. strepens, Ac. insidmcus, Phaneroptera, probably 
quadripunctata, T. lilifolia, Horn, nitidtdus, X. fuscum and 
D. aUnfrons. 

Occasionally my duties took me outside the area in 
question, but seldom under circumstances that permitted 
any collecting. In January 1917 I was stationed at 
Corinth, where A. strepens was common enough ; and even at 
this early date minute green Jettigoniids had emerged from 
the ova, sunning on wet com after rain ; they were probably 
T. viridissima; and one or two minute Decticid larvae. 
At Itea, on the north bank of the Gulf of Corinth, in August 
and October 1918 I caught a glimpse of a red-winged 
Aercdylus, and at Bralo, on the line a little south of half-way 
between Thessaly and Athens, I saw a female Rhacodeis, 
while C. italicus and Oed. coerulescens were common at the 
same date. In the plains of Thessaly in the second week 
of September I observed no Orthoptera, but was stmck by 
the absence of D. albifrons, though on the 12th I had heard 
him chirping away at Ekaterini, on the Greek coast, below 
Mt. Olympus. 


2. Field Observations. 

By B. P. Campbdl. 

This paper embraces my field observations for the summer 
and autumn of 1918. In the spring of that year I first 
met Captain Malcolm Burr, who taught me the rudiments 
of Entomology, and to whose assistance and encourage- 
ment I owe much. Any observations I may have made in 
the previous year are unfortunately mainly forgotten, and 
could not be recorded with any degree of accuracy, as no 
specimens were then collected. Mr. Boris Uvarov kindly 
identified my specimens at the time when he was examining 
Captain B ur r’s collection. 

In 1918 the weather remained continuously very hot 
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and dry from the spring until the beginning of October. 
The only variation took the form of sudden short and sharp 
thimderstorms. 

May. 

My earlier observations were confined to the Lembet 
area, 6 kilometres north of Salonika, and the ground here 
was partly grass and partly covered with the universal 
thick hoUyoak scrub. To the south and west it merged 
into a large cultivated plain, while to the north and east 
it rose to barren stony hills. 

Three species are associated in my mind with May. 
The beautiful Mantid Empusa fasciata BruUe was at its 
height then, and although never numerous its form and 
colouring always attracted attention. Its larva was com- 
paratively numerous from August onwards, but many 
must have succumbed in their autumnal youth or during 
the winter rigours, which would account for the scarcity of 
adults. CcIm mriabilis Pall, was an early grasshopper 
and almost the first species to go over. In May the small 
black male and the much larger brown-coloured female 
with their bright red wings were much in evidence. 

The most noticeable object, however, was Bradyporus 
dasypus Illig., which gained the name of “ Tank ” by 
reason of its massive size and ungainly gait. It con- 
gregated in large colonies, and its loud stridulation was a 
feature of the June evenings. Though perfectly harmless 
they were held in considerable awe, and no doubt were 
credited with powers of evil in proportion to their size. I 
kept a number under natural conditions in a wire gauze 
enclosure, and their habits were a source of much interest 
and amusement. One of these colonies was located at 
Lembet. Bradyporus usually prefers open ground with 
patches of low scrub, and the loud stridulation speedily 
reveals the presence of a colony. The male alone stridu- 
lates by raising the posterior border of the pronotum and 
rapidly vibrating the underlying rudimentary elytra, and 
the sound so produced is most striking, closely resembling 
the discharge of a small alarm clock whose bell has been 
muffled. Males were numerous and easily found, but I 
rarely came across females, which were probably less 
numerous and more difficult to discover, since they never 
stridulate and appear to remain more imder cover. Stri- 
dulation was continuous during the early morning and 
late afternoon and evening, but during the heat of the day 
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there was almost invariable silence. The sound is un- 
doubtedly produced to attract the female, and I frequently 
noted that when a male commenced to stridulate the 
female would at once come to a halt and listen intently. 
The insects are apparently almost entirely herbivorous, 
and I never saw one attack a live grasshopper, but once 
found they had partly consumed the carcase of a deceased 
mate. My captives lived until the middle of August, at 
which date the species went over. 

June. 

Lembet still remained my hunting ground. Bmpusa 
was stiU found, but was becoming increasingly scarce. 
Rivetina haetica Ramb., which reached maturity about 
the end of the month, was the next Mantid to appear. It 
is brown or greyish in colour, very similar to that of the 
barren stony ground on which it is found, and each hind- 
wing is marked with a beautiful peacock eye. Its dis- 
tribution was very local, and I only found it on the higher 
ground at Lembet, where it was quite common. I never 
saw Rivetina in flight, although the wings of the male are 
well developed. At the end of the month a few small 
Mantis rdigiosa L. larvae were to be found in the scrub. 

A number of grasshoppers made their appearance during 
the month. The red-winged Celes continued numerous. 
In the middle of the month Oedipoda gratiosa Serv. and 
Oed. coerulescens L., Acrotylm patruelis H.-S. and Acrot. 
insvdmem Scop, were found nearly everywhere on barren 
country, and their active movements and flashing coloured 
wings added much beauty. CaUiptamas italicus L., the 
commonest and most widely distributed of all the grass- 
hoppers, appeared at the same time, and was shortly 
followed by the more sluggish Oedalem nigrofasdatm de 
Geer, with his green-tinted wings, The body-colour of 
these various ^ects showed great variation, and usually 
approximated the ground-colour of their haunts. The 
straw-coloured Randmridla truchmana P. W. was fairly 
numerous on the higher barren ground, and was usually 
found in the same places as Cdes. The two large insecte 
Anacridium aegyptium L. and Tettigonia viridissima L. 
were occasionally met with, but Lembet being almost 
devoid of their favourite long grass and rushes did not 
offer sufficient attractions. 
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TmetJiis heldreicki Bi. W., one of the most striking insects, 
appeared early in June, and was quite numerous on the 
higher barren ground. It is a heavy, flightless insect with 
abbreviated elytra, and its colour is either light brown or 
slaty blue according as it inhabits plough or stony ground. 
The under part of the body is pearly white, and when 
the insect jumps it nearly always turns a back somersault 
exposing this surface. The most distinctive feature, 
however, is a large violet blue patch at the proximal end 
of the inner surface of each posterior femur, and a similar 
coloured membrane which is only apparent when the head 
is pushed forward from the anterior border of the pro- 
notum. The significance of these brightly coloured areas 
may not have been determined, but the following explan- 
ation appears feasible. When at rest the insect’s colouring 
makes detection diflScult. I have never heard it stridulate, 
and possibly instead of empio 3 dng this usual mode of 
attracting a mate it thrusts forward its head and turns out 
its posterior femora, and so signifies its presence by a 
conspicuous colour signal. 

A few Decticids were noted during the month. Un- 
doubtedly Decticus alhifrms Fabr. was the most prominent 
grasshopper in the whole Salonika area, and swarmed 
everywhere revelling in thick scrub and thistle beds. Its 
large presence, loud tinkling stridulation, and active 
movements greeted one at every turn. Ikddcus verm- 
civorus L. was more locally distributed, and was generally 
found on higher ground. It is shorter and stouter than 
aUnfrons, and its elytra do not extend beyond the body, 
which is usually marked with some green. Metrioptera 
affinis Fieb. and Metr. grisea Fabr. closely resemble a 
small-sized Decticiis, and were almost equally numerous in 
the same haunts. These were all essentially scrub-loving 
insects. Gampsocleis ahbreoiata ehneri Uv. had not been 
previously described. The colour was greenish grey, 
there being more green in freshly emerged adults, and the 
insect had abbreviated elytra and long powerful hind 
limbs, the female having the characteristic down curved 
ovipositor. A very active insect, it distinctly prefers 
tracts of sparsely covered ground, and it was particularly 
plentiful on Lembct plain. All these Decticids were 
fierce carnivora, and they apparently reached maturity 
at the end of May or beginning of June. 
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July. 

From tbe foregoing it will be seen that May and June 
might be called the period of initiation, in which most of 
the early species reach maturity. So might July be called 
the month of advance, in wHch many later species are 
added. Lembet still remained my headquarters, but 
Langaza plain was once visited and Akbunar on four 
occasions. The latter place hes 3 or 4 kilometres north- 
west of Lembet on the southern aspect of the ridge dividing 
the Lembet and Langaza plains. In company with 
Captain Burr, Geulbesi, at the western end of Lake Beshik, 
was visited on the 22nd. 

All the June species continued numerous with the 
exception of Emjmsa, which vanished, and Celes, which 
became very scarce. A pair of the latter, apparently the 
last of the species, were taken on Langaza plain on the 
20th. Bradyporus, too, went over at Lembet, where the 
last I saw were a pair in the second week, and the colonies 
evidently begin to scatter during this month. 

In the middle of July there appeared a distinct small 
variety of CdOipamus italicm L., the female of which was 
only slightly larger than the male of the earher variety. 
Further the large variety went over completely in the 
first week of September, while the small remained a con- 
spicuous feature until the cold weather in the middle of 
November. In build and general appearance they were 
similar, but the smaller presented seven distinct colour 
variations, three only of which were noted in the large 
variety. They never interbred, and the smaller were 
only commencing to copulate when the larger were dechn- 
ing. At the end of August I found two males simultaneously 
copukting with a female. 

The Mantis rdigiosa larvae grew rapidly throughout the 
month, and I secured my first adult on the 27th. Another 
larva, that of Acrida turrita L., was very conspicuous, and 
towards the end of the month the curious-looking pale 
green larva of Anacridium aegyplium was frequently 
met with. Adults of this species were in evidence 
throughout the whole season. 

The genus Saga, represented by .three species, was the 
most important July addition, and once seen these large 
and interesting insects can never be forgotten. They 
probably came in at the end of June, but were scarce at 



our Knowledge of the Orthoptera of Macedonia. 135 

Lembet, which yielded me but oue Saga, a male nakliae, 
on July 8. Not until the 17th, when Akbunar was visited, 
did these insects again come under my notice. Here they 
were found on a hillside covered with dense deep patches 
of hollyoak scrub, and for nine visits during Jiily and 
August my notes record four large Sagae naUMae Serv. 
(one male and three females) and thirty-two small Sagae 
(nineteen males and thirteen females). On further examin- 
ation the latter resolved themselves into two species, 
omata Bunn, and one hitherto unrecorded but since 
named campbelli Uv., which, with the single exception of 
a female taken on Langaza plain on July 20, I noted no- 
where else. The bulky Saga naldiae with his dark greenish- 
black occiput is unmistakable, but the smaller species if 
carelessly viewed might be confounded. CampbeUi is 
obviously smaller and slenderer, and two important 
structural differences should be noted. The female ovi- 
positor in camjMM measures 25 to 29 mm. while that of 
omata, the larger insect, is no more than from 20 to 22 mm. 
The anterior and middle femora and tibiae of Saga are each 
armed with a double row of powerful spines, the number of 
which in each row constitutes the second distinction. In 
omata the femoral spines number 10 or 11 but never 12, 
there being always 10 spines in at least one row on each 
femur, while in camjd)dli there are 11 to 14 spines in each 
row, and 12 appears to be the most usual number. Re- 
garding the tibial spines, ornata usually has 11 or 12 but 
occasionally 10 in each row, while in campbeUi 13 or 14 
spines were always found in at least two of the four rows. 
All these Sagae are very actively carnivorous and caimiba- 
listic, and always lurk in the dense scrub awaiting their 
victim, which is seized in the powerfully armed front and 
middle limbs. Their favourite prey appeared to be the 
large Decticus albifrons, which they could easily overcome. 
Their ferocity probably accounted for their thin distribution, 
for there were Tseldom found together more than two or 
three. 

Sagae were kept in captivity many weeks and their 
habits watched. On introducing a male into an enclosure 
tenanted by a female he at once stridulated and rapidly 
approached her. He then seized with his palpi the base 
of her ovipositor, placed his anterior and intermediate 
feet on her belly, and brought the hind end of his body 
close to the ovipositor insertion. The insects were thus 
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belly to belly but head to tail, so to speak, and the male 
was bent hoopwise with his head and hind end together. 
He then exuded some white gelatinous-looMng material 
which adhered for some time, and the insects separated 
after one or two minutes’ contact. Soon afterwards the 
female attacked and ate the male. This happened on 
two occasions, on one of which there were two females in 
the enclosure. I do not know whether this is a normal 
event in their wild life, but it would certainly satisfy my 
impression that the male Saga natoliae is less frequently 
met with than the female. After the above-narrated 
event the two females, both very large insects, closely 
watched one another, but two or three days later the man- 
eater surprised the other, and in two hours had completely 
eaten her with the exception of the hard ovipositor and 
limbs. She was, of course, enormously distended after 
this orgy, but a few days’ inactivity left her none the worse. 
Captain Burr received from one who observed the process 
the following note on a female la 3 dng her eggs, and it is of 
considerable interest. This took place on June 29, on a 
bare sloping patch of ground at Gugunci, and the observer 
states ; “I watched the Saga deposit nine eggs as follows. 
It crawled along until it came to a piece of ground appar- 
ently suitable. It then spread its legs widely, getting a 
good grip of the ground with its head uphill, and arched 
its back and lowered its ovipositor imtil it was at right 
. angles to the soil. Using the ovipositor as a borer it tested 
the soil, and finding it could make a hole it bored down its 
full length and then ejected an egg. This operation took 
about 45 seconds. It then withdrew the ovipositor, and 
without moving its legs re-inserted it about a quarter of 
an inch away and repeated this eight times. I then moved 
the insect on, and brushed away the soil until the eggs 
were exposed. They were in a double row with their tops 
nearly two inches below the surface, and they tightly 
fitted the prepared holes.” The eggs are Cylindrical shaped, 
those of natoliae being about 12 mm. long, and probably 
about one hundred are laid in a season. All the Sagae 
showed two colour varieties, the one a more or less uniform 
grass green and the other a dirty greenish-brown colour. 

A number of Decticids were noticed at Akbunar in the 
second half of July. A few specimens of Decticm ver- 
rudvorus L. were found lurlang in the thick scrub. 
The straw-coloured Metrioptera nigrosignata Costa, Metr. 
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truncata Wern., the brown-faced PholidojOera hucephda 
Br. W., and Bhacodeis germanica H. Sch. were present in 
fair numbers, and later all these were found at Lembet. 
A few specimens of Pholidoptera amymensis Br. W. were 
also found. This handsome light chestnut-brown coloured 
insect, with green and black markings, skulked in the 
deepest and thickest scrub and was dislodged with difficulty. 

Langaza plain, an immense tract of level country to the 
west of the lake of the same name, was visited on July 20. 
It was chiefly under cultivation, at this season in the form 
of stubble and plough land. The uncultivated parts were 
grass land freely decked with large thistles and a few low 
bushes. Here both the green and the straw-coloured 
varieties of the slender Tylopsis lilifolia F. were 
abundant. Earlier in the month I had secured a single 
specimen at Lembet, where the species was rare. My further 
notes record one female Saga campbeUi Uv., one PoecUimon 
degans Herm., many Tmethis heUlreichi, and a late pair of 
Celes, The usual common species CdUiptamm itcdicus, 
Oedipoda gratiosa and coervlescens, Acrolylus patrudis, 
.and Oedal^ nigrcfasGuUus were also much in evidence. 
This place was revisited a month later. 

On July 22 Geulbesi at the western end of Lake Beshik 
was visited in company with Captain Burr. The country 
here was flat and grassy with some scattered patches of tall 
rushes and thick bushes, amongst which Tettigonia viridis- 
sima L. was fairly numerous, and a few specimens of a 
PoecUimon, either degans Herm. or bosphoricus Br. W., 
were found. There were also noted Tylopsis lilifolia 
F., Metrioptera sepium Yens, and M. grisea Fabr., 
and the larvae of Xiphidion fuscum Fabr. and Euprepoc- 
nemis phrans Charp. On the grassy reaches the main 
feature was the large number of Aeohpus thalassinus Rossi 
and Aeol. strepens Latr., and Chorthippus parcdldus Zett. 
and Chart, pulvinalus dedivus Bris., and the fewer numbers 
of JDociostaurus brevicoUis and Omoceslus rufipes Zett., aU of 
which species were also noted in a grassy hollow at Lembet. 

August. 

August was both a period of zenith and one of tiansition, 
for most of the species were to be found then, although a 
gradual change was in process and many earlier species 
were on the wane. Cdes and Empusa were the only real 
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absentees, and even the latter was now represented by its 
curious spidery larva wbicb remained fairly numerous until 
the cold weather drove it into hibernation. 

Early in the month the female Rivetina was distended 
and preparing to deposit her ova at the very time when 
Mantis rdigiosa L. was attaining maturity. Mantis was 
widely distributed wherever there was scrub or long grass. 
Three colour varieties were noted : pale green with opaque 
greenish-white elytra, an uniform brown, or a straw colour. 
In both sexes, as with Empusa, the elj^ra and wings are 
fully developed and extend beyond the end of the body, 
whereas in the remaining local Mantids this is a male 
character only, and these structures were markedly 
abbreviated in the female. Both sexes, but more espe- 
cially the male, take short flights when disturbed. When 
copulating the smaller male stands on the female’s back 
with his front limbs frequently in the praying attitude. 
The insects face in the same direction and the ends of their 
bodies are brought together, in which position they remain 
for several hours. At a later date the female deposits her 
egg sac on a twig or the side of a stone, for which purpose 
she brings her hind end in contact with the object and 
exudes the ova in their soft gelatinous-looking casing. 
This process occupies two or three hours, and the casing 
hardens into a yellowish oval-shaped structure closely 
resembling in every way the sweetmeat known as a 
“ molasses candy.” To diverge a moment, grasshoppers 
adopt the same position for copulation, and it is a curious 
sight to witness the female taking long flights or making 
prodigious jumps, while the male retains his position like 
an experienced jockey. In Mantis the proximal end of 
the inner surface of each anterior coxa is adorned with a 
large oval patch, either uniformly black or black with a 
rounded white centre. Its significance seems doubtful, 
but it may be protective and intended to instil fear, for it 
is brought into prominence when Mantis assumes the 
fighting attitude. To do so, the insect stands on its slender 
intermediate and hind limbs, the head and thorax are held 
nearly vertical, and the body is sharply upcurved. At the 
same time the powerful anterior limbs are rotated outwards 
to display the patches, and the elytra and wings are raised 
nearly vertically with a sharp rustlin g sound, and stand 
up like two fans. The general effect is sufficiently alarming, 
and I have seen these tactics repel the advances of a small 



our Knowledge of the Orihoptera of Macedonia. 139 

• 

but inquisitive lizard. The praying attitude is, of course, 
that usually associated with this insect, and it will remain 
thus for hours, attached to a tAvig in the inverted position, 
awaiting the approach of some guileless insect, which is 
seized with a lightnin g movement of the praying limbs and 
rapidly devoured. 

Iris oratoria L. reached maturity at the end of July or 
the beginning of August. The last Mantid, Ameles hel- 
dreichi Br. W., was a miniature compared with those 
already described. The adults appeared in the middle of 
August, the first being found on the 17th. This tiny 
Mantid was particularly common among the thistles on 
Langaza plain, and fairly so in the hoUyoak scrub at 
Lembet and Ak Bunar. The male makes free use of his 
^vings, which are colourless and well developed, but those 
of ^e female arc very rudimentary and are a deep orange 
colour with a light purple patch. These little Mantids 
are adepts at catching house-flies, and a few in a wire 
gauze fly-trap afiord much amusement. 

An important newcomer was Acrida turrita L., the first 
adults of which I saw on August 4. Acrida was found 
everywhere in large numbers^ and presented green and 
straw-coloured varieties. Its curious form, and the loud 
rustling sound it produced when in flight, made this insect 
a very conspicuous object. 

The Sagae, Bradyporus, Tmethis, Ramburidla, and 
Rhetina all went over in the second half of the month. I 
took late specimens of Rivetina at Lembet on September 5 
and October 14, and Major Biurstal, R.A.M.C., secured a 
female Tmethis at Karaburun on September 14, but this 
was quite exceptional. 

The minute Pezotettic giornae Rossi was found in large 
numbers in the hoUyoak scrub at Lembet and Ak Bunar 
from the middle of August onwards, and a third species of 
Chorthippus, namely alhomarginatus Zett., made its appear- 
ance, In a grassy hollow at Lembet large numbers of the 
three Chorthippi and two Aeolopi species, and fewer Omo- 
cestus rufipes Zett., Om. petraeus Bris., Om. viridnlus L., 
Dodostaurus genei Ocsk., Gomphocerus maculattis Thunb., 
and Staurode^ bigiUttdus L. were seen. 

During a second visit to Langaza plain on the 24th 
Tyhpsis was still numerous. So also was Amdes, and a 
few Metrioptera nigrosignata and Metr. trunaUa were 
noted. One female Metr. fusca Br. W., apparently the 
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only locally recorded specimen of this species, and a female 
Ramburidla, the last of the season, were also secured. 

Oedipoda germanica Charp., of which species I secured 
a single female on the higher ground at Lembet on the 3rd, 
was. a rare insect and apparently inhabits high ground on 
which the few reported specimens were taken. 

September. 

September saw further changes in the Orthoptera and 
many species disappeared from the scene. Gampsocleis 
must have gone over early, for I noted no specimens of 
this previously numerous species. CaUiptamiis iiaiicus, 
Oedalem nigrofasciatus, Chorthippus paraUdus and Chort. 
pulvinatus declims disappeared suddenly about the end 
of the first week, and Decticus dBnfrons and Metrioptera 
affinis followed suit in the middle of the month, leaving a 
marked gap. Pholidoptera bttcephala and Pholid. smyr- 
nensis also retired, and from now until the end of the season 
Aeolopus was the most prominent feature. 

On the Ist and 30th I visited Karaburun, a point at the 
eastern entrance to Salonika bay. The ground inves- 
tigated was a long belt of tall rank grass sprinkled with 
patches of rushes, brambles and other low bushes, and 
separated from the seashore by a number of salt pans. 
The following tables compare the captures for the two 
visits. 

Species numerous on each visit : Mantis rdigiosa, 
Acrida turrita, Aeolopus thalassinus and strepens, CaUipta- 
mus italicus, Euprepocnemis plorans, and Xiphidionfuscum. 
Species sparingly present on each visit : Chorthippus 
albomar^natus, Tropidopola cylindrica Marsh, Rhacodeis 
germanica, Omocestus rufipes, Metrioptera nigrosignata, 
Locusta danica L., and Anacridiim aegyptium. Species 
found on first visit only : Chorthippus paraUdus and p\d- 
vinatus declivus, large variety of Ccdliptamus italicus, Iris 
oratoria (one female), Tyhpsis lilifolia, Pholidoptera 
bucephda (one specimen), Decticus cdbifrons, Mdrioptera 
affinis, Mdr. sepium, and Mdr. truncata. During the 
second visit the tinkling stridulation of Decticus cdbifrons 
was once heard, but the insect was not located. Saga 
campibeUi, Amdes, and Rivetina were never reported from 
Karaburun. Euprepocnemis plorans and Tropidopola 
cylindrica both apparently like salt, not necessarily from 
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llie sea, for Captain Burr found both species at the inland 
salt lake Adji Geul near Naiesh. 

A few days after my first visit to Karaburun, while 
dining in the open at Lembet, two male Iris oratoria flew 
to the lamp and were captured. No further specimens 
came my way, and I formed the impression that this 
beautiful insect was distinctly rare. The female was 
green coloured with a brownish pronotnm, and the males 
were brown coloured. Both sexes, of course, had the 
characteristic peacock-eyed wings, those of the female 
being abbreviated. A few evenings later a female Acro- 
tylus hngipes Charp. flew to my lamp at Lembet, being 
the only specimen of this yellow-winged species which I 
noted. Lo^ta danica L., already noted at ^raburun, was 
occasionally met with at Lembet from September onwards. 

October. 

At the beg innin g of October 1918 the first break in the 
weather occurred. On the night of the 4th there was a 
thunderstorm, and on the 5th it was fine but much cooler. 
On the evening of the 6th a cold wind blew, and it rained 
more or less continuously until the 9th, during which time 
it was windy, cloudy, and distinctly chilly. The 10th, 
however, was bright and very hot, but thereafter very 
unsettled weather ruled. 

During this month the undermentioned species were 
noted at Lembet. Numerous : Acrida turrila, Chorthippus 
albomarginatus, Aeolopus thalassinus, Oedipoda gratiosa, 
Acroiylus patrudis, Pezotettix giomae, and the small variety 
of CaUiptamus italicus. Less numerous : Mantis rdigiosa, 
Omocest'us rufip^, Aeolopus strepens, Oedipoda coerulescens, 
Acroiylus insubricus, Anieles heldreichi, LoQusta danica, 
Anacridium aegyptium, and Empusa larva. Two very late 
Rivetina females and one Xiphidion fuscum were also found. 

Novejiber. 

In the first half of November there were noted Mantis 
religiosa, ■ Acrida turrUa, Chorthippus albomarginatus, 
Aeolopus thalassinus and strepens, Oedipoda gratiosa, 
Acroiylus patrudis, small variety of CaUiptamus, Locusta 
danica, and Anacridium aegyptium. On the 14th a 
very cold Vardar wind blew and snow lay on the sur- 
rounding hills. Thereafter the weather was very cold, 
mainly rain and gales, and no Orthoptera were notra. 
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3. A List op Orthopteba op Macedonia with Zoogeo- 

GBAFHICAL BeMARKS. 

By B. P. Uvarov. 

The early records on the Orthoptera of Macedonia are 
very meagre ; in fact, only a few odd species have been 
recorded from that country by Brunner von Wattenwyl * 
and some additional data supplied in a short list by B. 
Ebner,'!' until Dr. Malcolm Burr published in 1917 J some 
field notes on the Macedonian (^hoptera with a list of 
species observed; but as he identified the species by 
memory, without any books, several mistakes occurred in 
the list. Thus, what he calls Acrida nasuta is evidently 
A. hirrita ; Omocestus haemorrhoidalis = 0. peiraeus ; 
Mogojdistes hrunnem = Arachnocephalus yersini ; OcJiri- 
lidia tibialis = probably Tropidopola cylindrica ; Arcy- 
ptera jlavicosta = Ramburiella truchrmna ; while Omocestus 
raymmdi and Stauroderus vagans have not been found by 
me in Dr. Burr’s collection, and are, probably, also 
misidentifications. 

In 1922 appeared a fairly extensive list of Orthoptera 
collected in the Balkans by officers of the French army 
during the Great War, by L. Berland and L. Chopaid§; 
this list includes already as many as 78 species of Orthoptera 
from Macedonia, but it is also not free from incorrect 
identifications, as I have been able to ascertain by an 
examination of some doubtful species, owing to the 
courtesy of M. Borland, who sent me the specimens ; all 
those misidentifications are mentioned in my Ust, so that 
there is no need to quote them here. The study of the 
French material enabled me also to find an undescribed 
species of Poecilimon which has been recorded by MM. 
Berland and Chopard under a wrong name; it is being 
described below. 

The following list is based principally on the collections 
made by Dr. M. Burr, Dr. B. P. Campbell and Dr. J. 

* Prodromus der Europaischen Orthopteren, 1882. 

t Ein Beitntg sur Orthoptereniauna der Europaischen Tiirkei. 
2. Orthopteren aus Bfacedonien und Konstantinopel. — ^Zool. Jahrb., 
Syst., xxix, 1910, pp. 411-414. 

% Entomologist’s Becord, xxix, 1917, pp. 46-48. 

§ Tiavaux scientifiques de I’Annde d’Orient (1916-1918). 
Orthoptdres. — ^Bull. Mus. Hist. Eatur. Paris, 1922, pp. 166-170, 
230-236. 
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Waterston, but to make it as complete as possible, all 
previous records are also included, and under each species 
a full list of Macedonian localities where it has ever been 
found is given; for the explanation of localities see below 
(p. 166). Some species in those collections which proved 
to be new to science have been described by me in a separate 
paper.* 


Forpiculidae.'I' 

1. Labidura rlparia (Pall.). 

“ One in the docks at Salonika, one at Lembet, near 
the banks of the river Dendropotamus, and one in the 
salt lake of Adji Guel, on October 19, 1918, which had 
fallen into the water, and was swimming awkwardly by 
doubling its body to and fro.” 

2. Labia minor (L.). 

“ Was a frequent visitor to light in camp through the 
summer; I recorded it actually only from Ushantar and 
Lembet.” 


3. Forficula aurieularia (L.). 

“ One flying in broad daylight in the middle of the 
morning near Kirechkeui on March 28, 1916. On 
August 17, I found it fairly numerous on the peak of 
Kotos, about half the specimens being macrolabious. 
Macrolabious specimens were common on Deve Kran in 
the first two weeks of October 1916, and at Djumaa Mah 
in the middle of Jime 1917. At Dimitrich, in the Struma 
valley, I foimd dried teazle pods on May 10, 1917, almost 
all containing one or two specimens, which looked as 
though they were freshly emerged from the njmiph, as 
the colouring seemed so fresh; these were nearly all 
macrolabious.” 


Blattidae. 

4. Ectobius lapponicus (L.). 

Environs of Fiorina, 800 mt. (Berland and Chopard, 
I.C.); Struma; Djumaa Mah. 

* Entom. Becord, xxxiii. No. 9, 1921. 
t Notes on the earwigs are given by Dr. M. Burr. 
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5. Hololampra marginata (Schieb.). 

Salonika (Borland and Chopard, l.c.); Salonika; Lem- 
bet; Ak Biinar; Jajladjik; Beve Kran; Ambarkeui; 
Kirechketd; Struma. 

6. Hololampra subaptera (Bamb.). 

Salonika, vi, 1916, one specimen. 

The species has been previously knovm from Spain, 
Italy, Corsica and Dalmatia, and Salonika is the most 
eastern record. 


7. Loboptera decipiens (Germ.). 

Yenidje-Vardar ; Ostrovo ; Fiorina (Borland and 
Chopard, l.c.)] Salonika; Hortiack plateau; Djumaa- 
Mah. 

8. Blattella germaniea (L.). 

Salonika. 


9. Polyphaga aegyptiaca (L.). 

Lembet; Salonika. 

This is an Eremian species which in Europe is found 
only in the southern parts of the Balkan peninsula (up to 
Dalmatia), where it evidently came via Asia Minor. 

10. Blatta orientalis (L.). 

Salonika (Borland and Chopard, l.c.). 

11. Feriplaneta amerieana (L.). 

Salonika (Borland and Chopard, l.c .) ; “ common in 
Turkish baths in Salonika ” (M. Burr, l.c.). 

A cosmopolitan species imported on ships. 

Mantidae. 

12. Ameles heldieichi Br. Watt. 

Macedonia (Borland and Chopard, l.c., under A. decolor 

Charp.); Earaburun; Jaikin; Lembet; Ak Bmiar. 

I refer all the specimens brought home by Dr. Burr 
and Dr. Campbell, as well as those recorded by Borland 
and Chopard which 1 examined, to this species, but I 
cannot be quite sure in my identification, since the syste- 
matics of the genera Amdes and ParameUs are in a rather 
hopeless state ; the principal character used for separating 
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species from each other is the shape of the eyes, which 
seems to be imreliable. Anyhow, the specimens of Berland 
and Cihopard are certainly not A. decolor ^ as their eyes are 
distinctly pointed and not round. 

13. IMantis reUgiosa (L.). 

Various localities (Berland and Chopard, l.c .) ; Lembet ; 
Karaburun; Salonika; Hortiack plateau; Stavros. 

14. Iris oratoria (L.). 

Salonika; Karaburun; Jaikin. 

15. Rlvetina ^ baetica (Bamb.). 

Salonika (Berland and Chopard, l.c.)’, Salonika; Lem- 
bet; Hortiack plateau; Deve Kran. 

The Macedonian specimens belong to the typical sub- 
species (described from Andalusia), the elytra in the males 
being distinctly shorter than the abdomen, and in the 
females only reaching its middle. 

16, Empusa lasoiata (Brulld). 

Salonika (Berland and Chopard, l.c., under E. egem 
Charp.); Salonika; Lembet; Dimitrich on Struma. 

I have not seen the French specimens, but all collected 
by Burr and Campbell are certainly E. faseicUa, and I 
believe that Berland and Chopard recorded the same 
species under E. egena. 


Gbylltdae. 

17. Oecanthus peliucens (Scop.). 

Lembet; Hortiack plateau. 

18. Pteronemobius gracilis (B. Jak.). 

1871. GryUus gracilis B. Jakovleff, Horae Soc. Entom. 

Boss., vi, p. 20, pi. i, figs. 3, 3o. 

1893. Nemobius mayeti Finot, Bull. Soc. Ent. France, 
p. 252. 

1912. Nemobius addungi, Uvarov, Horae Soc. Entom. 
Boss., xl. No. 3, p. 39. 

1921. Pteronemobius gracilis Chopard, Journ. Bombay 
Nat. Hist. Soc., xxvii, p. 57. 

* A new generic name proposed by Berland and Chopard (l.c.) 
to substitute Fischma Sauss. praeoccupied in Diptera. 

TRANS. ENT. SOC. LOND. 1923. — FARTS I, II. (JULy) L 
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Alter a careful study of extensive series of specimens 
of N. adeHunffi Uv. from Transcaucasia and Transcaspia, I 
came to the conclusion that this species is identical with 
N. mayeti, described from Algeria, and also with N. gracilis, 
of B. JakovlefE, from Astral^an (on the northern shore of 
the Caspian Sea), and the latter name, being the first used, 
must stand; my opinion has 'been corroborated also by 
Dr. L. Chopard (lx., 1921), who compared Mesopotamian 
specimens with the North African ones, and found no 
difFerences between them. 

The range of distribution of this minute cricket extends 
all over the Eremian subregion (N. Africa, Mesopotamia, 
Persia, Aralo-Caspian deserts), and even beyond its proper 
limits, as is the case in Macedonia, where it must be 
regarded as a comparatively recent immigrant from the 
deserts of south-western Asia, via Asia Minor. 

19. Pteronemobius tartarus (Sauss.). 

Pt. viUeneti Berl. & Chop., lx. 

Isvor (Berland and Chopard). 

A careful comparison of the description of vitteneti with 
specimens of tartarus leaves no doubt that both species are 
identical and represent, probably, only an eastern race of 
P. heydeni Fisch. 

20. Uogryllus bimaculatus (De Geer). 

Salonika. 


21. Uogryllus eampestris (L.). 

Berland and Chopard record this species without an 
exact locality. 

22. Gryllus desertus Pall. 

Mikra (Berland and Chopard); Karaburun; Salonika; 
Hortiack plateau. 

23. Gryllus burdigalensis Latr. 

Lembet ; Hortiack plateau. 

24. Gryllus tartarus obscurus, Uv.’ 

Karaburun, 23, viii, 1918, 1 (J. 

It is a western geographical race of the Eremian GryUus 
tartarus Sauss. just recently described by me from Caucasus 

Described in Entom. Mo. Mag., vii, 1921, p. 60. 
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and Persia, and it represents a good example of the influence 
of the Eremian fauna on that of the southern portion of 
the Balkan peninsula. 

25. Gryllus domesticus (L.). 

No exact locahty (Berland and Chopard, l.c .) ; Lemhet. 

— . Gryllodessp. 

Dr. M. Burr told me that he has heard the piping of a 
species of GryUodes on the Lembet plain in April 1916; 
though he never succeeded in catching the insect, he could 
not fail to recognise the characteristic sound after hearing 
it in Transcaucasia. 1 am inclined to think that it was 
G. lalercdis (Fieb.). 

26. Gryllomorpha dalmatina (Desk.). 

Macedonia (Borland and Chopard, l.c.). 

27. Gryllomorpha uclensis Paut. 

Salonika (Berland and Chopard, l.c.). 

This is a Western Mediterranean species, described from 
Spain, and known also from South France and Algeria ; I 
do not, however, attach much importance to the fact 
of its occurrence in Macedonia, as the distribution of 
species of this genus is, as yet, very imperfectly known 
and the identification may be incorrect. 

28. Arachnocephalus yersini Sauss. 

Vodena (Berland and Chopard, l.c.) ; Ealamaria ; Deve 
Kran ; Lembet ; Karaburun. 

A circum-Mediterranean species. 

29. Gryllotalpa gryllotalpa (L.). 

Tanes, near Salonika ; Lahana ; Lembet. 

30. Trldactylus variegatus (Latr.). 

Vertekop (Berland and Chopard, l.c.)] River Struma; 
Sarai, between lakes Langaza and Beshik. 

TETTIGONnOAE. 

31. Poecilimon elegans Herm. 

Fiorina (Berland and Chopard, l.c.); Karaburun; 
Lembet; Langaza plain; “Happy valley;” Deve Eran. 

Berland and Chopard recorded this species under the 
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name P. Jussi Br. Watt., but 1 have examined the specimen 
and refer it to P. degans. 

32. Poeeilimon bosphoricus Br. Watt. 

Lembet ; “ Happy valley.” 

33. Poeeilimon ornatus Schmidt. 

Macedonia (Ebner, l.c.). 

34. Poeeilimon fiaveseens H.-Sch. 

Fiorina (Borland and Chopard, l.c.). 

1 have sti^died the specimen and agree with the 
identification. 

35. PoeeiUmon berlandi sp. n. Fig. 1. 

Poeeilimon brunneri Berland and Chopard, l.c. 

A single male recorded by Berland and Chopard from 
Vakoufkeuy, N.E. of Fiorina, July 1917 {H. Marcelet), 
under the name of P. brunneri Friv., has been examined 



Fig. 1.— PoeetZimon berlandi sp. n. Left cerens of S . 


by me, and it is obviously not that species, because its 
fastigium of vertex is not sulcate and the cerci are differently 
built ; in that latter character the specimen differs from 
any known one, and I adjoin its description, while I take 
much pleasTire in naming it after my friend Dr. L. Berland. 

(J. Size small. Fastigium of the vertex strongly prominent, 
equally broad throughout, with the apex rotundate-truncate, and 
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tbje upper surface somewhat flattened, but not sulcate. Fronotum 
suhcylindrical ; its disc hardly selliform, neither inflated nor widened 
behind; hind margin very broadly excised; lateral lobes almost 
twice as long, as high, with the lower margin straight in its fore half, 
while its hind portion forms a regular broad bow together with the 
hind margin. Elytra half-concealed under the pronotum, Cerci 
(fig. 1) very large, strongly incurved in their middle ; their basal 
portion cylindrical, straight; the rest flattened, beginning with 
the middle portion, which is strongly dilated; the apical portion 
forms a widely rounded right angle with the base, and is directed 
obliquely upwards, narrowing gradually, with the apex slightly 
widened, rounded and armed with a short, obtuse spinule, placed 
nearer to the inner margin; there is also a minute depressed spinule 
on the inner margin of the left cercus, before its apex, but not on 
the right one; the tmderside of the cerci shallowly sulcate. Sub- 
genital plate obtusely tcctiform, with the hind margin triangularly 
excised. 

General coloration pale greenish, with sparse reddish-brown 
puncturation. Antennae with narrow brownish rings. Head and 
pronotum sparsely punctured with brown; lateral margins of the 
pronotal disc and a fine median line pale. Elytra with a reddish- 
brown spot behind. Abdomen with an irregular reddish-brown 
median fascia; sides of the abdomen are distinctly darker than the 
upper surface. Front and middle femora reddish brown on their 
front side and pale with fairly dense brown punctiuation, behind. 
Sfind femora with dense brown puncturation, and a brown streak 
along the upper half of the extemo-median area. 

Length of body 14 mm. ; pronotum 4 mm. ; hind femur 13 mm. 

36. Polysarcus denticaudus (Charp.). 

Macedonia (Ebnei, l.c.). 

37. Folysareus scatatus (Br. Watt.). 

Lozani, E. of Fiorina (Berland and Chopaid, l.c.). 

38. Barbltistes nigrovittatus Br. Watt. 

Macedonia (Brunner v. Wattenwyl, l.c.). 

Described from a single female and never found since. 

39. Ancistrnra truncata Uv. 

Lembet (Uvarov, l.c.). 

40. Leptophyes albovittata (Koll.). 

Fiorina (Berland and Cbopsrd, l.c.). 
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41. Tylopsls IQUolia F. 

Salonika (Berland and Chopard, {.c.) ; Salonika; Lembet; 
Ak Bunar; Hortiack plateau; Jaikin; Kaiabiqain; 
Langaza plain; Guelbesi. 

42. Aerometopa servillea (Brulle). 

Vodena ; Litbohoron (Eerland and Chopard, Z.c.) ; Lem- 
bet; Karaburun; Ak Bunar; Djumaa-Mah; Besbik 
plateau; Struma valley. 

Dr. M. Burr told me (see also above, p. 127) that he has 
collected, but unfortunately lost afterwards, another species 
of Acrometoipa, which is probably an undescribed one. 

43. Phaneropteia quadripunetata Br. Watt. 

Izvor (Berland and Chopard, Z.c.). 

44. Meconema varium (F.). 

Hortiack plateau (see above, p. 128). 

Not represented in the collection, but there is no reason 
to doubt Dr. Burr’s record, as no other insect can be 
mistaken for it. This is the most southern record of this 
species in Europe. 

45. Saga natoUae Serv. 

Lembet; Karabunm; Hortiack plateau. 

The Macedonian specimens are green or yellowish, with 
sparse black markings; the elevated hind margin of the 
pronotum is, however, distinctly blackened in the whole 
series. 

There is hardly any other Palaearctic genus of Ortho- 
ptera, the systematics of which are so hopelessly confused, 
as the genus Saga. The only sources for identification of 
species are the entirely unsatisfactory descriptions of old 
writers, like Fabricius, Fischer von Waldheim, Fallas, etc. 
More recently, Krauss * and Werner attempted to put 
the classification of species in order, but the synoptical 
tables given by these authors are very incomplete, and 
also based on the characters which are of a very doubtful 
taxonomic value, being certainly subject to individual 
variations. Thus, Werner’s key is based, primarily, on 
the number of spines on the front femora, which character 

♦ Sitzungsber. Akad. Wise. Wien, Ixxviii, 1878, pp. 68-60. 
t Zoolog. Anz., xxvi, 1903, pp. 529-530. 
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is very unreliable.* Still less reliable are the colour 
characters, since most species of Saga, like many other 
Orthoptera, occur in two-colour forms, one green, and 
another pale with grey pattern, these forms being con- 
nected with the intermediate ones. Both the above- 
mentioned revisions should be, in some cases at least, 
misleading, because very little, if any, attention has been 
paid by their authors to the correct interpretation of the 
old specific names. A fresh revision of the genus Saga, 
based upon large series of specimens and, whenever pos- 
sible, on the study of actual t 5 rpes or, at least, topotypes, 
is very much wanted, especially because of the great 
zoogeographical importance of these wingless insects, 
which are undoubtedly of a very ancient origin. 

46. Saga ornata Burm. ( ?). 

Salonika; Excissou (Borland and Chopard, l.c.) imder 
S. viitata, F.-W.); Ak Bunar; Lembet; Aivatli; 
Kirechkeui; Hortiack plateau; Karaburun. 

S. omata Burm. has been described, apparently, not 
from specimens, but from a figure in Savigny, “ Descrip- 
tion de I’Egypte,” and its more recent redescriptions given 
by Krauss and Werner (l.e.) may, possibly, refer to another 
species. The Macedonian specimens agree fairly well 
with the figure of Savigny in the proportions of different 
parts, which enables me to identify them with S. omata 
Burm. It must be noted, by the way, that S. omata 
should be a S)^ian species, and Burmeister’s record that 
it occurs in Egypt is erroneous, since the occurrence of the 
genus Saga in that latter country is out of the question 
owing to its natural conditions. I have not seen the 
French specimens, named by Berland and Chopard S. 
vittata, but there cannot be any doubt that they belong to 
the same species, and I should not apply to it the name 
given by lecher Waldheim to the South Russian insect. 

47. Saga eampbelli Uv. 

Hortiack plateau; Lembet; Langaza plain (Uvarov, 

I.C.). 

48. Tettlgonla viridissima (L.). 

Lembet t Karaburun; Guelbesi; Struma vaUey. 

* See B. Kbner’s study ot S. ephippigera in Ann. Nat. Hofmus. 
Wien, xxvi, 1912, pp. 443-446. 
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49. Tettigonia esudata (Chaip.). 

Salonika (Borland and Chopard, l.c.); Lembet; Kara- 
bumn. 

The elytra in the females extend beyond the middle of 
the ovipositor (length of the elytra 50 mm. ; hind femnr 
33 mni. ; ovipositor 38 mm.). 

50. Homoroeorypbus nitidulus (Scop.). 

Yenidje-Vardar (Borland and Chopard, l.c.)', Doiran. 

51. Xiphidion fuscum (F.). 

Kaiaburun ; Lembet ; Doiran ; Guelbesi. 

52. Gampsocleis abbreviata ebneri Uv. (l.c). 

Very common in different localities. 

This is the southern subspecies of G. abbreciata Herm. 
known from Albania, and it differs from the typical form 
in its much larger dimensions and in coloration. 

53. Bhacocleis germanica (H.-Sch.). 

Chalcidice : Vassilica ; Vertekop (Borland and Chopard, 
iiC.); Lembet; Karaburun; Hortiack plateau; Ak 
Bunar; Langaza plain ; Jaikin. 

54. Pbolldoptera smyrnensis (Br. Watt.). 

Yenidje-Vardar ; Chalcidica : Vassilica (Berland and 
Chopard, l.c.); Hortiack plateau; Lembet; Ak Bunar; 
Aivatli ; Naresh. 

55. Pbolldoptera bucepbala (Br. Watt.). 

Salonika; Yenidje-Vardar (Berland and Chopard, l.e.)', 
Lembet; Karabiumn; Hortiack plateau; Ak Bunar. 

Berland and Chopard described this, species as a new 
one under the name Psorodonotus riveti, but their lucid 
description and excellent illustrations make the establishing 
of the synonymy easy. The mistake in their identiffcation 
of the genus is quite excusable, since already Brunner v. 
Wattenwyl himself {Prodromus, p. 339) drew attention to 
the aberrant characters of this species, separating it from 
all other species of the genus Pholidoptera {= Olynthoscdis). 
A careful study of the insect reveals several characters of 
generic importance which prevent one from identifying 
it as Pholidopt&a when using the existing keys to genera. 
Thus, it must be separated into a genus of its own, but 
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I refrain from describing a new genus, because Prof. 
B. Ebner informed me that he came also to the same 
conclusion, and he is in a much better position to clear up 
this question as he has got Bnmner’s collection at his 
disposal. 

56. Metrioptera nlgrosignsta (Costa). 

Vakufkeuy, N.E. of Fiorina (Borland and Chopard, 
l.c. ; as a new species carinata). Lembet ; Ak Bunar. 

Dr. H. Kamy has shown ♦ that Plaiydeis orina Burr is 
conspecific with nigrosignata Costa, and so is carinata Berl. 
& Chop. 

. 57. Hetrioptera truncata (Wern.). 

Isvor ; Vodena ; Plati, S.E. of Yenidje-Vardar (Berland 
and Chopard, l.c., as a new species minuta); Lembet; 
Earaburun ; Jaikin ; Ak Bunar. 

The description of the French authors leaves no doubt 
that minuta Berl. & Chop, is conspecific with truncata of 
Werner, known from Asia Minor, Greece and Turkey. 

58. Hetrioptera fusca (Br. Watt.) ? 

One female in Dr. Campbell’s collection, from the Lan- 
gaza plain, belongs apparently to this species, described 
from Greece, but I cannot be quite certain in my 
identification without a male. 

59. Hetrioptera sepium (Yers.). 

Lembet; Karasouli near Salonika; Guelbesi; Hortiack 
plateau ; Kotos. 

60. Hetrioptera macedonica (Berl. & Chop.). 

Sakulevo (Berland and Chopard, l.c.). 

I do not know this species. ^ 

61. Hetrioptera roeseii (Hag.). 

Hortiack plateau, 15-18, vii, 1918, 1 (J. 

62. Hetrioptera grisea (F.). 

Lembet ; Guelbesi ; Kotos. 

63. Hetrioptera afflnis (Fieb.). 

Lembet ; Karabunm. 

64. Hetrioptera intermedia (Serv.). 

Macedonia (Berland and Chopard, l.c.). 

* Wiener Entom. Zeitung, xzxi, 1912, p. 202. 
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65. Metrioptera escalerai (BoL). 

Salonika; Yenidje-Vardar (Berland and Chopard, l.c.)\ 
Lembet; I^iaburun. 

An Anatolian species. 

66. Dectieus verrucivorus (L.). 

Exscissou; Fiorina (Berland and Chopard, l.c.); Ak 

Bunar; Karaburun; Lembet; Hortiack plateau. 

The elytra in the Macedonian specimens extend a little 
beyond the base of the ovipositor. 

67. Dectieus albifrons (F.). 

Various localities (Berland and Chopard, l.c .) ; Lembet ; 
Karaburun; Salonika; Deve Kran. 

68. Bradyporus dasypus lUig. 

Numerous specimens from different locahties. 

There is no sufficient reason to regard this species as 
being generically distinct from species of the genus Dera- 
limmus Caud.* (= CaUimenm F.-W.), since the characters 
which are commonly used to separate this latter genus from 
Bradyporus are of not more than specific value; Brady- 
porus being an older name it must have the preference. 
Besides the genotype, B. dasypus, as many as fourteen 
“ species ” have been describe, but my studies of very 
long series of specimens from the Northern Caucasus, 
South Russia, Kurdistan, Persia, Asia Minor and Balkans 
lead me to the conclusion that the individual variability 
in the species of Bradyporus (apart from B. dasypus which 
is fairly constant in its characters) is enormous, and there 
exist hardly more than a single species, besides the B. 
dasypus, but it may be subdivided into several geographical 
races (subspecies). A full revision of the genus wfil be 
given by me elsewhere. 

69. Bradyporus obesus (F.-W.). 

Bralo (Berland and Chopard, l.c.) \ Macedonia (Br. 
Watt., I.C.). 

I have examined the French specimen. 

Acbididae. 

70. Aerydium bipunetatum (L.). 

. Vertekop ; Yenidje-Vardar (Berland and Chopard, l.c .) ; 
Sarai, between the lakes. 

^ Genera Insectomm, Faso, 138, 1912, p. 20. 
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71. Acrydittm subulatum (L.). 

Camp Grossetti, 800 mt. ; Sakulevo ; Salonika (Borland 
and Chopard, l.c.) ; Salonika. 

72. Acrydium depressum (Bris.). 

Fiorina ; Ostrovo (Borland and Chopard, lx.) ; Lombot ; 
Ak Bunar. 

I examined the specimen from Ostrovo which belongs 
to the form with the elongated pronotum (ab. acuminata 
Bris.). 

73. Paratettlx meridionalis (Bamb.). 

Lembet ; Ak Bunar ; Sarai. 

74. Anaeridium * aegyptium (L.). 

Lembet. 

75. Tropidopola oylindrica (Marsh.). 

Vardar plain : Tekeli to Kenlike ; Karaburun ; Adji 

Guel. 

76. Pezotettix giornae (Bossi). 

Lembet ; Ak Bunar ; Karaburun ; Orfano. 

77. Calliptamus italieus (L.). 

Salonika ; Lembet ; Hortiack plateau, etc. 

The variability of this species, as regards dimensions, 
coloration and certain morphological characters is well 
known, but Dr. B. P. Campbell’s observations (see above, 
p. 134) seem to indicate that a more close study of the 
so-called varieties may give some very interesting and 
imexpected results. I know the “ small variety ” men- 
tioned by him, apart from the Macedonian specimens, 
also from Transcaucasia and some other localities, and it 
always occurs in the same places as the “ large variety,” 
but the difference in the time of their appearance is so 
noticeable that I should not wonder if they prove to be 
different specifically, or, at least, as two seasonal forms 
of one species. A thorough study of the variability of 
C. italieus is very promising, but it must not be a mere 
description of numberless forms without attempting to 
establish their genetic relationship. 

* The genus is being described by me in the leTision of the group 
CyrtamrUlMcrini, now in the Press, since it appears that this common 
Mediterranean insect belongs to an undescribed genus, the name 
Acrydium being now restricted to a genus of Tetrigidae, and the 
genus Orthacanthacris Karsch being a quite distinct one. 
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78. Euprepoenemis plorans (Chaip.). 

Lembet ; Karaburun ; Galiko ; Yen! Mahallah ; 

Ambarkeui ; Guelbesi ; Diemi Glava to Deve Kran. 

79. Tmethls Umbatus Cbarp. 

Excissou (Borland and Chopard, l.c.). 

I have studied the only male specimen of this species, 
recorded by Borland and Chopard under the name T. 
accessorius F.-W. ; and I have found that it agrees per- 
fectly well with the description and figure by Charpentier. 
On the other hand, Thrincus accessorius F.-W. is a very 
obscure species, purported by its author to come from 
Transcaucasia but never found there, in spite of very 
extensive collecting done in that coimtry by myself and 
by many other Bussian entomologists; the description 
and the figure of this species show most clearly that it has 
nothing to do with T. Umbatus Charp., since the pronotal 
keel is in T, accessorius raised in metazona as strongly as 
in the prozona, and it is, accordingly, quite wrong to 
regard Umbatus as a synonym of accessorius. 

T. Umbatus Charp. is also a very insufficiently known 
species; it is very closely related to the South Bussian 
T. muricatus, and probably represents only one of its 
subspecies (the other known ones being bilothis St. and 
heptapotamicus Zub.). The differences between muricatus 
and Umbatus are very clearly given by Brunner v. Watten- 
wyl [Prodromus, p. 182), and I may only add that the 
fastigium of vertex in Umbatus is less sloping than in 
muricatus, and scarcely impressed. 

80. Tmethis heldreiehi (Br. Watt.). 

Lembet ; Langaza plain ; Salonika. 

This species is usually referred to the genus Glyphanus 
Fieb., but its distinctions from other species of the genus 
Tmethis are too insignificant to be of generic value; I 
therefore support the opinion expressed already by StSl 
(Observ. Orth., 2, p. 26) that the genera Glyphanus and 
Tmethis should be united. 

The shape of pronotum in this species is rather variable, 
as it is also in other species of the genus. The median 
keel is in some specimens thicker, lower and with but 
feeble transverse sulci, while in others it is higher, sharper 
and deeply cut by the sulci. The shape of the hind angle 
is also not constant : the angle may be either practically 
right, slightly rounded at the apex, or it is widely rounded ; 
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in the latter case, the metazona is only slightly longer 
than the prozona, while it is distinctly longer than that in 
the case of a rectangular pronotum. The general coloration 
is also very variable. 

81. Oedipoda germaniea (Charp.). 

Doiran; Kotos, 1200 mt. ; Lembet; G-rand Coiux)nn4, 
near Doiran. 

82. Oedipoda gratiosa Serv. 

Lembet; Kalamaria; Langaza plain. 

83. Oedipoda eoerulesoens (L.). 

Lembet; Kalamaria; Hortiack plateau; Karaburon; 
Langaza plain. 

84. Celes variabilis (Pall.). 

Lembet; Karaburun; Langaza plain. 

Only the rose-winged form occurs in Macedonia. 

85. Sphingonotus eoerulans (L.). 

GaUko; Salonika; Langaza plain. 

86. Acrotylus longipes (Charp.). 

Adji Gael; Lembet; Karesh to Salamanli; Tazli, 
Gulf of Orfano. 

87. Acrotylus iosubrieus (Scop.). 

Doiran ; Lembet. 

88. Acrotylus patruelis (H.-S.). 

Kalamaria; Lembet; Karaburun. 

89. Locusta migratoria ph. daniea (L.). 

Salonika ; Karaburun ; Lembet. 

90. Oedaleus nigrofasciatus (De Geer). 

Salonika ; Lembet. 

91. Aeolopus strepens (Latr.). 

Lembet; Karaburim; Doiran; Lake Beshik. 

92. Aeolopus burri Uv. 

Lembet (Uvarov, l.c,). 

93. Aeolopus thalassinus (Bossi). 

Lembet; Karaburun; Ak Bunar; Lake Beshik. 

* See my paper on the genus Locusta in Bull. Bntomi Res., 
zii, 1921, pp. 135-163. 
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94. Paraeinema tricolor (Thuiibg.). 

Hortiack plateau; Ushantar. 

95. Arcyptera tusea (Pall.). 

Macedonia (Ebner, l.c.). 

96. Ramburiella tmehmana (F.-W.). 

Lembet ; Salonika ; Ak Bunar to Daubaldi. 

I fail to discover any substantial difference between tbe 
genera Bamburiella Bol. and Pallasidla Kirby; tbe first 
name being the older one, it must stand. The genus 
includes three Mediterranean species : hispanica I^mb. 
(tbe genotype), truchmana, F.-W. and bolivari, Kuthy 
(= degans Uv.*), the latter being closely related to 
hispanica and representing probably only a subspecies 
of it. 

97. Dociostaurus maroeeanus (Tbunbg.). 

Lembet ; Hortiack plateau. 

The elytra in the Macedonian specimens extend only a 
little beyond tbe bind knees. 

98. Dociostaurus genei (Oesk.). 

Lembet, 1 ^ (Dr. Campbell’s collection). 

99. Dociostaurus crucigerus brevicollis (Ev.). 

1848. Oedipoda brevicoUis Eversmann, Addit. quaedam 
laevia ad Fiscb. Wald. Orth. Ross., p. 11, pi. A, fig. 4. 
1921. Dociostaurus crucigerus crucigerus Uvarov, Bull. 
Ent. Res., xi, pp. 399, 403 (nec Rambur !). 

Lembet; Guelbesi. 

Owing to some incomprehensible sbp, I have stated in 
my revision of the genus Dociostaurus {l.c.) that Rambur’s 
crucigerus has been described from the South of France, 
while in fact it is an Andalusian insect and obviously 
identical with hispanicus Bol., and not, as I accepted then, 
with brevicoUis Ev. described from S.E. Russia. Thus the 
Spanish subspecies is the typical form and should be 
called D. crucigerus crucigerus (Ramb.), while the Eastern 
European race, occurring sporadically, as a relict of the 
Steppe fauna, all over &uthem Europe, should bear the 
name of subsp. brevicoUis (Ev.). 

100. Domphocerus maculatus (Thunbg.). 

Lembet, 1 ^ (Dr. Campbell’s collection). 

* For S3monymy see my paper in Bull. Mus. Cauc., xii, 1919, 
p. 156. 
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101. Stauroderus biguttiilus (L.). 

Many localities (Berland and Chopard, Z.c. ; also in all 
collections studied by me). 

Berland and Chopard recorded this species both under its 
proper name and under Omocestus raynumdi Yers., but I 
have seen some of the specimens named so by them, and 
they proved to be quite typical S. biguUulus. Stauroderus 
vagans recorded by those authors has been also misidentified 
(see below, No. 105). 


102. Omocestus petraeus (Bris.). 

Jaikin; Karaburun; Doiran; Hortiack plateau; 
Lembet. 


103. Omocestus viridulus (L.). 

Lembet. 

104. Omocestus rufipes (Zett.). 

Lembet; Baldja; Kirechkeui; Karaburun; Guelbashi. 


105. Chorthlppus albomarginatus (Zett.). 

Lembet; Ak Bunar; Karaburun; Doiran; Langavuk. 

Recorded also by Berland and Chopard (l.c.), without 
an exact locality, under the name of Stauroderus vagans 
(Fieb.); the specimen they have sent to me under this 
latter name is a Ch. albomarginatus with the lateral keels 
divergent in the metazona, which is not unusual in this 
species. 


106. Chorthlppus pulvinatus declivus (Bris.). 

Lembet ; Guelbesi ; Dendropotamus. 

All Macedonian specimens are characterised by the thick 
head with entirely obliterate temporal foveolae (only in 
some males are the foveolae feebly developed), by the 
lateral keels of the pronotum incrassate and not reaching 
the hind margin, and by the elytra extending scarcely 
beyond the middle of the abdomen. In all these characters 
they agree well with the representatives of this species 
from the South of France described by Brisout as dedivus. 

107. Chorthlppus parallelus (Zett.). 

Guelbesi; Karasuli; Langavuk. 

I believe that Berland and Chopard recorded this species 
under Ch. longicomis, as this latter is not likely to occur 
as far south as Macedonia. 


108. Aerida turrita (L.). 
E^raburun; Lembet; Ak Bunar. 
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A Table Showing the Diststbution of Macedonian 

ObTHOPTEBA in NElOHBODBINa CoUNTBIES. 

+ means that the species has been actually recorded. 

1 „ „ „ „ not actually recorded, but its occurrence 

is beyond any doubt. 


Ameles heldreichi . 

Mantis religiosa 

Iris oratoria .... 

Bivetina baetica .. 

Empusa fasciata . 

Oecanthus peUucens 
Pteronemobius gracilis . 

„ tartarus . 

liogryllus bimaculatus . 

„ campestris 
Giyllus desertus . 

„ burdigalensis 
„ tartarus obscurus 
„ domeaticus 
GryUomorpha dalmatina 
„ uclensis . 
Arachnocephalus yersini 
Giyllotalpa gryllotalpa . 
Tridactylus variegatus . 
Foecilimon elegans 

„ bosphoricus . 

„ omatus 

„ flayescens 

„ berlandi 

Polysarcus denticaudus . 

„ scutatus 

Barbitistes nigrovittata . 
Ancistrura truncata 
Leptophyes albovittata . 
Tylopsis lilifolia . . 

Acrometopa servillea . , 

Fhaneroptera 4-punctata 
Meconema varium 
Saga natoliae 

„ omata .... 
„ campbelli 
Tettigonia viridissima 
„ caudata 
Homorocoryphus nitidulus 
Xiphidion fuscum . 
Ghtmpsocleis abbreviata ebneri 
Bhacocleis germanica 
Pholidoptera smymensis 
„ bucephala . 
Metrioptera nigrosignata 
truncata . 


+++++++-+++++-+ +++++ + + ++++ ++ ++++ +++ 
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DiSTBiBtmoir or Hacedokun Obtbofteba (continued). 






Adriatic 

The rest 

Western 





coast 

Balkans 

Anatolia 

Metrioptera fusca 


. • 




+ 

„ sepium 




+ 


+ 

„ mocedonica 

„ roeseli 




+ 



„ grisoa 




+ 


+ 

„ afSnis 




+ 


+ 

„ intermedia . 




+ 


+ 

„ escalerai 






+ 

Decticua verrucirorus . 




+ 

+ 

+ 

„ albifrona . 




+ 

+ 

+ 

Brad 3 rponi 8 daaypua 





+ 

4- 

„ obeaus 






+ 

Acry^um bipunctatum . 

„ suDulatum 




+ 

+ 

+ 

+ 

+ 

+ 

„ depreaaum 




+ 

+ 

+ 

Paratettix meridionalis . 




+ 


+ 

Anaciydium aegyptium . 




+ 

+ 

+ 

Tropidopola cylindrica . 






+ 

Pezotettix giomae 




+ 

H" 

4 

Calliptamua italioua 




+ 

+ 

+ 

Eupiepocnemia plorana . 
Tmetl^ limbatua . 





+ 

+ 

„ heldreichi 

Oedipoda gennanica 




+ 

+ 

+ 

„ gratioaa 






+ 

„ coeruleacena . 




+ 

+ 

+ 

Celea variabilis 




+ 

4- 

+ 

Spbingonotua coerulans . 




+ 

+ 

+ 

Acrotylua longipea 




? 

+ 

+ 

„ inaubiicus 




+ 

+ 

+ 

„ patruelia 




+ 

+ 

+ 

Locuata migratoria 




+ 

+ 

+ 

OedaleuB nigrofaaciatua . 




+ 

4~ 

+ 

Aeoiopua atrepena . 




+ 

+ 

+ 

„ burri 

,, thalaasinua 




+ 

+ 

+ 

Paracinema tricolor 




? 

+ 

+ 

Aroyptera fuaca . 
Ramburiella truchmana 




+ 

+ 

+ 

+ 

Docioataurua maroccanua 






+ 

» genei 




+ 

+ 

+ 

crucigerus brevicollis . 



+ 

4 

Gomphocerus maculatus 




+ 

+ 


Stauroderua biguttulua . 

• 



+ 

+ 

+ 

Omoceatua petraeua 

. 



+ 

+ 

+ 

„ viridulua 




+ 

+ 


„ rufipea 




+ 

+ 

+ 

Chorthippua albomarginatua 

• 



+ 

+ 

+ 

„ polvinatua decii 

VllS 



+ 

T 


„ parallelus . 

• 



+ 

+ 

+ 

Actida tunita 

• 



+ 

+ 

+ 

Total 

• 

• 

63 

65 

78 
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ZoooEoeRAPHicAi. Bemabks. 

Thus, the total number of Dermaptera and Orthoptera 
known at present from Macedonia is 108, comprising 
3 Forficulids, 8 Blattids, 5 Mantids, 14 Gryllids, 39 Tetti- 
goniids and 39 Acridids. This number should be considered 
already as fairly close to the actual number of species 
inhabiting the country, which may be estimated, when all 
possible species are considered, to be about 130-140 species. 
Additional species to the list may be expected amongst 
Blattidae (especially in Edohiinae) and in the Acridid 
genera Stenobothrus and Staurodenis, but still more 
promising seems to me a thorough collecting of the long- 
homed grasshoppers. In that latter family, two groups 
are especially claiming attention — Phaneropterinae, of which 
13 species only are recorded, while the actual number 
should be surely much larger; and Decticinae, in which 
also many additional, as well as some undescribed species 
of Metrioptera and Pholidoptera may be expected. There 
should be also a few more Gryllids in the country, than 
there are known at present, as for instance, representatives 
of the genera MyrmecophUa, Mogisoplistes and Gryllodes. 
Finally, at least one species of the group as yet not repre- 
sented in Macedonia, of Phasmids, ought to occur there; 
I mean BadUus JUiformis (Cyr.), recorded from Croatia, 
Dalmatia and Corfu. > 

Notwithstanding the fact that our knowledge of the 
Macedonian fauna is, thus, not yet complete, the above list, 
which includes about 80 per cent, of the actual faima, may 
be considered sufficient foundation for an attempt of the 
zoogeographical analysis of the Macedonian fauna. In this 
analysis I will leave Forficulidae and Blattidae out of con- 
sideration, for two reasons — ^ffist, because the records of 
the Macedonian representatives of these groups are far 
too meagre and comprise only widely distributed species ; 
and, second, because I never professed to be a specialist 
in these groups, and have included them in my list only 
for the sake of its completeness. 

The most important problem concerning the zoogeo- 
graphical character of the Macedonian fauna is its relation 
to that of the rest of the Balkan peninsula, on the one 
hand, and to the western portion of Asia Minor, or the 
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Western Anatolian district of the Balkano-Anatolian 
zoogeographical province,* on the other. 

When studying the table of distribution of Macedonian 
Orthoptera in the neighbouring countries (see above, pp. 160, 
161) we notice, first of all, that out of 97 Macedonian 
species not less than 79 occur also in Western Anatoha, 
and only 14, of which 8 are peculiar to Macedonia, are 
not known from Asia Minor. At the same time, the 
number of Macedonian species which do not range into 
more northern parts of the Balkan peninsula (i.e. into 
Serbia and Bulgaria) is as large as 27. These figures 
indicate at once that the Macedonian fauna is much less 
closely related to that of the rest of the peninsula, than 
to the fauna of Western Anatolia. 

Still more convincing figures may be obtained if we will 
leave out of consideration all the species which are dis- 
tributed, at least, all over the Balkan peninsula and 
penetrate also into Asia Minor (55 in number), as well as 
the species peculiar to Macedonia (9 in number, 6 of them 
just described). This leaves 33 species of the Macedonian 
fauna which may be of use in establishing its relationship 
with the faunas of adjacent countries. 

Almost one half of this number (16) are the species 
common to Macedonia and Western Anatolia, nearly all 
of them occurring also in Greece, but neither on the 
Adriatic coast (Dalmatia, Montenegro), nor in Serbia and 
Bulgaria. Amongst these are some species of Bremian origin, 
like Oedipoda gratiosa, Ptermemobius gracilis, Pt. tartarus 
and GryUus tartarus obscurus, one Aethiopian species, Eupre- 
pocnemis plorans, reaching only the most southern parts 
of the Mediterranean subregion, but the bulk consists of 
species of purely Anatolian origin, and their presence in 
Macedonia leaves no doubt that the latter country, zoo- 
geographically speaking, is but a part of Asia Minor, as is 
also Greece. This view is strengthened by the fact that 
9 of these 16 species are incapable of flight, either in both 
sexes, or, at least, in the female, which indicates that they 
cannot be regarded as recent immigrants from Asia Minor, 
but represent autochtonous elements. 

Amongst the remaining 17 species, 6 are common to 

* For the general considerations on the Palaearctic fauna of 
Orthoptera and its subdivisions see my paper, “ The geographical 
distribution of Orthopterous insects in the Caucasus and in Western 
Asia,’' in Proc. Zool. Soc. London, 1921, pp. 447-472, 1 map. 
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Macedonia, Anatolia, Serbia and Bulgaria, ranging partly 
also further north-eastwards, into Boumania and the 
steppes of South Bussia, but lacking at the Adriatic coast 
of the Balkan peninsula. In this group, two species of 
Bradyponts belong to the genus originated, undoubtedly, 
on the inner highlands of A^tolia ; the same may be said 
about PoeoUimon degans, P. jlavescens and Polysarcus 
sciUatus, as weU as about Dodostaunis cmdgerus brevicoUii. 
This group, again, supports my view as to the relationship 
of the Macedonian fauna. 

An altogether different group is formed by a very small 
number of species common to Macedonia and the rest of 
the Balkan peninsula, including its Adriatic coast, but 
lacking in Western Anatolia. These species are only 9 in 
number, and it is very interesting to note that five of them 
are inhabitants of subalpine regions, or at least of fairly 
high grounds ; they are, as follows : 

Polysarcus dentimudus. Gomphocerus maculalus. 

Meconema mrium. Omocestus viridulus. 

Metrioplera roesdi. 

With the exception of Polysarcus, which belongs to a 
genus which probably originated on the highlands of Asia 
Minor and the Balkan Mountains, the other four species 
are undoubtedly of boreal origin. Their presence in 
Macedonia is extremely interesting for the study of the 
southward distribution of the Boreal faima, but it does 
not affect materially the general character of the Mace- 
donian fauna, as these species occur only sporadically on 
some high grounds and find here the southern limit of their 
distribution. 

There is one more grasshopper with the distribution as 
that of the five species just mentioned, Chorthippus pul- 
vinatus dedivus, but its general range is as yet insufficiently 
known, and I must leave it out of consideration. 

Two more species, out of that group of nine, Poedlimon 
omatus and Metrioplera nigrosignata, are of a quite par- 
ticular interest. They are both common to the eastern 
coast of the Adriatic Sea and to Macedonia, but not to 
the more eastern parts of the Balkan peninsula, or to 
Asia Minor, thus indicating some relationship of the 
Macedonian fauna to that of the Adriatic coast. It is 
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difficult, however, to judge about the real character of this 
relationship, as it is just as possible that either both these 
species are Anatolian in their origin (though not yet known 
from Anatolia owing to that country being insufficiently 
explored), only rangi^ somewhat farther northwards than 
other Anatolia species do, or they may have originated 
in Adriatic countries and extended their range east- 
southwards. Anyhow, the influence of the Adriatic fauna 
on that of Macedonia is negligible, if any. It may be 
mentioned also that Gampsocleis abbreviata is represented 
in Albania and in Macedonia by different races. 

Three species, GryUomorpha dalmatina, Marioptera 
sepium and Paratettix rnendiomlis, cannot he included 
in any of the previous groups as they are common to 
Western Anatolia, Macedonia and Adriatic coast, but do 
not occur in the eastern Balkan countries. As for Pora- 
teltix, it is Aethiopian in origin, reaching its northern limit 
in the Mediterranean Sea and penetrating northwards of 
it only along its coasts, so that it has reached Macedonia 
via Asia Minor, and its absence from the inner parts of the 
peninsula is quite natural. 

Two other species, Metrioptera sepium and Gryllo- 
morpha dalmatina, are widely distributed Mediterranean 
species, ranging from Spain, through Italy, Adriatic coast 
and Asia Minor as far eastwards as the east coast of the 
Black Sea, but not penetrating either to Serbia or Bulgaria ; 
their distribution again supports my view that the Mace- 
donian fauna is less closely related to that of Serbia and 
Bulgaria than to Asia Minor. 

There remain 9 species which occur only in Macedonia 
out of all the countries under discussion. One of them, 
Gigllomorpha uclensis, is a Western Mediterranean species, 
with the distribution as yet incompletely known, and must 
be left out of consideration. The remaining 8 species 
may be considered as Macedonian endemics, though it 
must be borne in mind that as many as 6 of them are just 
described and they may be found yet in some other 
countries as well. At least 2 of these species. Saga camp- 
betti and Tmethis hddreichi, belong to undoubtedly 
Anatolian genera; and this is true, to a certain extent, 
also for Poedlimon berlandi and Metrio^era macedonica, 
while the affinities of Barbitistes nigroviUatus, Ancistrura 
truncata and Aeolopus burri are obscure. As for Gampso- 
cleis (Mreciaia ebneri, it belongs to a species known ^m 
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Herzegovina and Dalmatia, but not from Serbia and 
Bulgaria. 

Thus, our analysis of the Orthopteran fauna of Mace- 
donia shows most clearly that it differs profoundly from 
that of the rest of the Balkan peninsula and belongs 
zoogeographically (probably together with the whole 
portion of that peninsula south of the Bhodope mountains, 
but the fauna of those tracts is yet entirely unknown) to 
the district of Western Anatolia, only very slightly differing 
from the latter in an admixture of Adriatic forms and, on 
high levels, of the boreal species. It is, of course, impos- 
sible to define the limits of the Western Anatolian district 
on the Balkan peninsula until the fauna of Albania and of 
the inner parts of Macedonia is extensively studied, which 
is only to be desired as it may lead to very important 
conclusions as to the origin and history of the European 
fauna. 


4. Schedule op Localities. 

By M. Burr. 

Adji Gud is a small salt lake a few kilometres west of the 
Xllth Corps road at Naresh; it is very shallow, and the 
bottom consists of black slime; it is, however, rich in life, 
and very numerous wild fowl come there to feed. The 
natives evaporate salt on its banks. 

Aivadi is a village just outside the “ birdcage,” 1 
kilometre west of General’s Comer, just west of the Seres 
Hoad. 

Ak Buruir is a hill village some 10 kilometres north-west 
of Salonika. 

Amharkeui is a village where the Xllth Corps road crosses 
the river Galiko some 30 kilometres in a north-westerly 
direction from Salonika, on the foot of the hills of the 
Beshik plateau. 

AsprovaJta is a hamlet on the hills on the Gulf of Orfano. 

BMzha is a village just outside the “ birdcage,” at the 
foot of the hills, a few Mlometres west of Aivatli. 

Beshik (i) is the long narrow lake between Langaza and 
the Gulf of Orfano ; (ii) two villages. Great and Little, on 
the north bank of the lake; (iii) the complex mountain 
plateau north of the lake and south of the Struma valley. 

Daiudbali is a locality in the immediate neighbourhood of 
Ak Bunar. 
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Deve Kran is an isolated peak rising from the plain 
between Guvezne and the “ birdcage.” 

Dimitrich is a Turkish village in the Struma valley. It 
was the winter headquarters of our XXVIIth Division. 

Djumaa MaJi is a Turkish village on the hills bordering 
the Struma valley. It was the summer headquarters of 
the XXVIIth Division. 

Doiran is the southernmost town in Serbia, near the 
Greek frontier, by the lake of the same name; here the 
Mediterranean climate is slightly modified by continental 
influence, and more northern forms are found at a lower 
level. The famous impregnable fortress of the Bulgars, 
known as the Grand Couronne, is a scarped hill on the south 
of the town, commanding the plain of Salonika. The 
Orthoptera referred to from here were taken near the 
railway station, practically on the Graeco-Serbian frontier. 

Dremiglava is a big village between Deve Eran and the 
“ birdcage.” 

Jhidvlar is a Slav hamlet on the Monastir Road, some 
4 kilometres West of Salonika, a site of dumps and 
hospitals. 

Galiko is a river r unning south past SalamanJi and Ambar- 
keui, emptying itself into the Gulf of Salonika between the 
town and the Vardar; it is nearly dry after the summer 
drought. 

GeneraVs Comer is the name given to a point on the Seres 
Road where it leaves at pass of Derbend, out of the “ bird- 
cage ” and enters the plain of Langaza. Here the road 
forks, the main part running in a northerly direction to 
Seres, while a branch turns abruptly to the east to the Gulf 
of Orfano and Stavros. It is at the 12 kilometre stone from 
Salonika. 

Gueibesi is a village at western end of Lake Beshik. 

Gugunci was railhead on the Serbian sector. 

Guvezne is a village on the Seres Road 27 kilometres north 
of Salonika. 

Happy Valley is the nickname given by our men to a 
pleasant ravine where the stream Dendropotamus rises in 
the hills above Lembet. 

Hortiack is the plateau behind Salonika, about 3400 feet 
above the sea, wild and covered with scrub. The site of 
numerous hospitals and convalescent camps. 

Hortiakeui is a village on the slopes of Kotos, above the 
plateau of Hortiack. 
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JaUdn is a village on the Beshik plateau a few kilometres 
north of Langaza. 

Jajhdjih is a hamlet on the top of the ridge about 12 
kilometres north of Salonika. 

Karaburun is a cape in the Gulf of Salonika, facing the 
city, with com and cotton and salt pans. 

KarastAi, in the Xllth Corps sector, a station at the 
junction of a branch line joining the Doiran and Guevgueli 
lines. 

Kirechkeui is a small town in the pretty valley running 
eastwards from the Seres road up to the Hortiack plateau. 

Kotos is a peak dominating Salonika, rising out of the 
Hortiack plateau to an altitude of a little over 4000 feet. 

Lahana is a village on the highest point of the road over 
the Beshik plateau from Salon&a to Seres. 

Langavuk is a big village near Lake Beshik. 

Langaza is a small town in the middle of the plain and 
near the lake of the same name. It is famous for its ancient 
sulphur baths. 

Lembet is a small Vlach village near the Seres road, 6 
kilometres north of Salonika, but the name was loosely 
applied to that part of the campagna of Salonika north- 
west of the town as far as the hills, a rolling, grassy, treeless 
plain. 

Mihra is a district on the flats east of Salonika, the 
camping ground of the Serbian army. 

Naresh is the place where the Galiko cuts the end of the 
“ birdcage ” moimtains. 

Orfano or Orphano is a gulf of the Aegean about 80 kilo- 
metres east of Salonika, between the peninsula of Mt. 
Athos and the mouth of the Struma. 

Salamanli is a station 30 kilometres from Salonika on the 
Doiran-Constantinople line, on the Galiko river. 

Sarai is a hamlet between the lakes of Langaza and Beshik. 

Tazli is a hamlet at the northern end of the Gulf of 
Orfano, south of the mouth of the Struma. 

UsharOar is a hamlet several kilometres further west 
than Dudular. 

Vardar. The estuary of the Vardar is a swampy delta 
on the west side of the Gulf of Salonika, between the city 
and Mt. Olympus. 

Yeni MahoMdh, a common place name, is a hamlet at 
the foot of the hi^ near Haresh. 
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Localities in Greece. 

Brdlo : a station on the Larissa-Athens line. 

Corinth : the well-known town in the Peloponnese. 
Ekaterini is a village on the coast at the foot of Mt. 
Olympus. 

Itea is a small port on the north side of the Gulf of 
Corinth, near DelpU. 
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V. A Lepidopterom Scavenger living in Parrots’ Nests. 

By A. Jefferis Turner, M.D, 

[Bead March 7th, 1923.] 

For the material and notes on which this paper is based 
I am indebted to Mr. H. L. White, the’ well-known 
ornithologist, of Belltress, New South Wales. They were 
obtained by his collector, Mr. Wm. McLennan at Coen, 
North Queensland, in the Cape York Peninsula, at the 
latitude of about 14° S. Mr. McLennan came across the 
larvae of this moth while exam ining the nests of the 
Grolden-shouldered Parrot, Psephotus chrysopterygius. The 
nests of this parrot are excavations in the termitaria or 
white-ant-hills, which are very large and numerous in 
this district. These nests are not lined, and do not contain 
feathers nor vegetable fibre. From his notes given below, 
there seems to be no possible doubt as to the feeding habits 
of the larvae. He appears to have found the larvae, or 
their remains, in every nest examined, with one exception, 
and was struck by the cleanness of the nests, and their 
freedom from excreta of the young birds. The exception 
was an old deserted nest, and this differed from the others 
in being caked with dried excreta. He sat down and 
watched one nest for some time, and observed the larvae 
actually devouring the excreta as soon as they were 
voided, even cleaning the feet and feathers of the young 
birds, which took no notice of them. The larvae were 
present in large numbers in silken galleries matted together 
with larvae frass and fragments of earth in the bottom 
of the nest. They appeared to be on the alert, occasionally 
one or two came out and explored the bottom and sides 
of the nest, but when excreta were voided by the young 
birds they swarmed out en masse and rapidly devoured it. 
Pupation is effected in oval cocoons, which form a cluster 
in the thinnest outer wall of the nest, and appears to 
occur when the young birds are fully fledged and ready 
to leave. In one nest with four eggs no mention is made 
of any larvae, .but four moths were seen, two of them 
•in coptdd. Portions of the termitarium containing cocoons 
were secured, and from them more moths of the same 
TRANS. ENT. SOC. LOND. 1923. — PARTS I II. (JULY) 
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species have emerged ia the Australian Museum, Sydney, 
and others from a portion received by me. 

These habits appear very remarlmble. Not all lepi- 
dopterous larvae feed on foliage, not all even on vegetable 
matter. It would be possible to compile a considerable 
list of eccentric feeders, but among these I doubt if any 
are more curious than the species I here describe. Among 
the Diptera, of course, carrion-feeders and filth-feeders 
are plentiful, but the latter is a new role for the Lepi- 
doptera. By what steps larvae of this Order have become 
adapted to such an unaccustomed diet, it is difficult to 
imagine. But this instance is an illustration of the fact 
that life will penetrate, even from unexpected sources, 
into any crevice where food in abundant. 

The larvae have the usual number of well-formed legs, 
prolegs, and spiracles, and neither they nor the pupae 
display any important structural peculiarity, so far as I 
have noticed. The moths resemble large and dingy 
individuals of the Oecophoridae, to which family I refer 
them. The palpi, antennae, and hind-wings agree 
structurally with this family, the antennae being moder- 
ately ciliated and with a basal pecten, the hind-wings 
pec^ar only in the stalking of veins 3 and i. The fore- 
wings, on the ''other hand, present very considerable 
modification of the structure so constant in that family, 
in the absence of vein 4 (coincident probably with 3), and 
the long-stalking of 7, 8, 9. I observed the freshly emerged 
moths run about very actively in the box which contained 
them. 


Gen. Neossiosynoeca nov. 
veoaaioovvotKO^, living with nestling birds. 

Head rounded with smoothly appiessed scales on frons and face ; 
sidetufts moderate. Tongue and maxillary palpi obsolete. Labial 
palpi moderate, recurred, sickle-shaped, in g slightly exceeding 
vertex, in $ shorter and not reaching vertex ; smooth, second joint 
only slightly thickened, terminal joint much shorter, moderately 
slender, acute. Antennae with moderate pecten on basal joint; 
moderately ciliated in both sexes, ciliations slightly longer in 
Abdomen in $ with a rather long extensible ovipositor. Posterior 
tibiae with two pairs of long spurs, the itmer longer; dorsum 
covered with long dense rough hairs. Fore-wings with anal vein 
furcate at base, 1 partly olsolete, better developed towards its 
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termination, 2 and 3 stalked, or less frequently connate from lover 
angle of cell, 4 absent, 6 from slightly above angle, 6 from middle 
of cell, 7, 8, 9 stalked from upper an^e, 7 to apex, 9 separating 
before 7, 10 from {[, 11 from |, chorda obsolete, media present, 
unbranched, running to slightly below origin of 6. Hind-wings 
with two anal veins, 1 present, second anal and 1 approximated 
in middle, 2 from |f, 3 and 4 stalked from angle, 5 approximated 
to them at origin, 6, 6, and 7 widely separate, equidistant parallel, 
12 widely separate from cell except near base, media present, 
unbranched, running to below origin of 6. 

Neossiosynoeca seatopbaga, n. sp. 
a-KaTO<ft^o<{, dung-eating. 

(J. 28-35 mm.; $. 38-41 mm. Head, palpi, thorax, abdomen, 
and legs fuscous. Antennae fuscous; ciliations in ^ 1, in $ §. 
Foro- wings suboblong, slightly dilated posteriorly, costa, strongly 
arched, apex rounded, termen obliquely rounded; fuscous; an 
obscure darker discal spot at f on end of cell; cilia fuscous. Hind- 
wings slightly broader than fore-wings, apex round-pointed, termen 
gently rounded; grey; cilia pale-grey, apices sometimes grey- 
whitish in apical half of wing. 

North Queensland. Coen in May; four specimens 
in the nest of a parrot, ’Psephotus chrysopterygius. Larvae 
and pupae also taken in considerable numbers in the nests, 
some of them emerging in August and September. The 
type has been deposited in the Australian Museum, Sydney. 

Larme (preserved in spirit, probably bleached and 
contracted) large stout grubs up to *32 mm. in length, 
with the usual number of prolegs and spiracles, grey- 
whitish ; the larger examples with numerous fuscous spots, 
to which fine hairs are attached ; no spots on first thoracic 
segment, which is dark posteriorly; second and third 
thoracic segments with one pair of dorsal, and two pairs 
of lateral spots; abdominal segments with two pairs of 
dorsal spots, and a spot above and beneath each spiracle. 

Pupa (one specimen in spirit, from its size probably a 
male), length 14 mm. The oiy peculiarities I have observed 
in it are two closely appressed finger-like projections, 
about 1 mm. in length, projecting backwards &om the 
middle of the posterior edge of the thorax on the ventral 
surface. I am not sure what part these represent, but I 
t hink it may be the forelegs. 
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Cocoons. The portion of teimitarium I received had 
attached to it a quantity of larval frass loosely matted 
together with silk, among which were a few discarded 
la^al heads. In the mass I found and opened a soft 
silken tube 25 mm. long, open at one end. This was 
empty and no doubt represented the gallery into whicn 
the larva retreated after feeding, as described by Mr 
McLennan. There were also several closed cocoons of 
tougher silk of about the same length. Four of these 
I opened. One was empty; one contained an empty 
pupal skin; two contained larvae which had not yet 
pupated. fVom their size I take these to be all males. 
The larvae were able to move about inside the cocoons, 
which were roomy; they were creamy white without 
spots, and in this and in their size they corresponded to 
one of the larvae in spirit. Apparently of the fully grown 
larvae only the females develop dark spots, or else these 
spots disappear before pupation. 

Habits. I here transcribe almost verbatim portions of 
Mr. McLennan’s diary. 

May 6th, 1922.— I took a photograph of the termitarium, 
then opened the nest, and found it contained young birds, 
one of which was still in the downy stage with scarcely 
a feather showing. I could not make out what was the 
matter with the bottom of the nest, it was heaving and 
undulating in constant movement, little heads were 
flickering out and in through trapdoor-like openings. At 
first I thought it was alive with mamots ; a few seconds 
later a number of the insects came ri^t out of the bottom 
of the nest and started to eat up the excreta, which one 
young bird had just voided. I then saw that the insects 
were caterpillars. In a couple of seconds the excreta 
were eaten up, and the caterpillars at once disappeared 
into the bottom of the nest through the openings from 
which they had emerged. I sat and watched them for 
some time; every now and again one or two caterpillars 
would come out and go exploring round the bottom and 
sides of the nest. The young birds were frequently voiding 
excreta, and at times it would get all over their feet and 
tail-feathers. Instantly the caterpillars would swarm out 
and devour it, eating up every scrap even off the feet 
and feathers of the yoimg birds; thus they were kept 
scrupulously clean. The young birds did not take any 
notice of the caterpillars. ... I examined the bottom 
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of the nest. The trapdoor-like openings proved to be 
the mouths of “ cocoons,” in which the caterpillars lived. 
These “ cocoons ” were lightly bound or matted with 
web, the interstices being filled with the excreta of the 
caterpillars and the fine chipped dirt in bottom, of nest. 
I secured a number of the caterpillars and also a portion 
of the bottom of the nest. . . . Further on I found another 
PsepAotiia nest four feet from the ground in a magnetic 
termitarium. It contained half-fledged young birds with 
the attendant colony of scavenger caterpillars. ... I 
opened a third nest in a large magnetic termitarium four 
and a half feet from the ground; it contained one fuUy 
fledged young bird, which flew out. The caterpillars in 
this nest were just starting to pupate, a number of them 
had clustered their cocoons closely together and bored 
through to outside of termitarium at the thinnest part of 
the side of nesting chamber. I secured this cluster of 
cocoons. Further on I found an old nest, probably of 
last season. The cocoons of the caterpillars were clustered 
together in thinnest wall of nest, but all the insects had 
emerged. Another old nest had a similar cluster in a 
similar position. Later I found another nest two feet 
from ground in a spire-shaped termitarium, containing 
small young just starting to get their feathers, with colony 
of scavenger caterpillars in bottom of nest. 

May 7th . — I found a nest of Psephotm seven feet from 
ground in a big magnetic termitarium ; in it small young, 
not long hatched, and attendant colony of scavenger 
caterpill^s. ... A couple of miles further on I found 
a nest from which young had only just flown. The cater- 
pillars were just starting to cluster together at the thinnest 
wall of nest. 

May 13iA. — Found several old nests of Psephotus with 
the clusters of empty cocoons in each. I found only one 
nest from which the young birds had flown this season. 
There were no signs of any caterpillars in this nest; the 
bottom of nest was literally caked with dried excreta of 
the young birds. ... On looking into another nest 1 
could , plainly see four eggs. There were four moths iq 
the nest, two of them coupling; evidently the moths 
responsible for the caterpillars. I secured them. 

May 2\st. — A. Psephotm nest contained five young and 
the skeleton of a sixth. Red meat ants had raided this 
nest, and were carrying off the scavenger caterpillars, 
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bat not interfering with the young birds. Another nest 
contained four young birds almost fuU-iledged. I broke 
off termitarium to the level of the nest and photographed 
the bottom of the nest to show how clean it is kept by 
the caterpillars. 
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YI. On the homology between the Genitalia of some species 
of Diptera and time of Merope tuber. By F. Muir. 

[Bead March 2 let, 1923.] 

Plates V, VI. 

Im a previous paper * the writer has figured and described 
the male genitalia of Merope tuber Newm. The Mecoptera 
are considered by most entomologists as representatives 
of an archaic group of insects, and the genus Merope is 
a generalised Mecopteron which presents interesting syn- 
thetic characters. It is therefore interesting to trace 
homologies between the male genitalia of this genus and 
those of some of the more generalised Diptera. 

In a species of Timla^ (figs. 1, 2, 3) we find in the 
male a condition of the eighth abdominal segment which 
is rare among insects. The eighth tergite is small, but 
distinct ; the eighth stemite is large, and on, or near, its 
apical or posterior margin there is a pair of large, flat 
processes with their apices produced into a long, slender 
spine turned at a right angle to the basal portion 
(figs. 1, 2, ap.). From their position there are good reasons 
for considering these processes as the coxites of the eighth 
stemite, or as the styles of those coxites, and so equivalent 
to the anterior processes of the female ovipositor in most 
insects. The probability of their being specialised structures 
having no connection with the primitive appendages of 
the eighth stemite is remote. In the other species dealt 
with in this paper there are no traces of such processes. 
The fact that the hypopygia of this Tipida and of other 
species, such as Ctenophora pectinicomis, are morphologi- 
cally similar, indicates that the coxites of the eighth seg- 
ment take no part in its constmetion. Herein these insects 
differ from most of the Homoptera, where the anterior 
processes or coxites of the eighth stemite are incorporated 
into the pygofer either as free lobes or fused so as to be 
* Trans. Ent. Soo. Lend., 1921, p. 231. 

t The form' examined is stated by Mr. F. W. Edwards to be 
near T. oehraaea Meig., but to belong to a species not at present 
recognized as British. 
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indistinguishable. The Gicadidae are an exception, for in 
them the eighth stemite and its coxites apparently form 
a large hypandrium below the pygofer. 

In Eriocera greeni Brun. (fig. 10) the ninth abdominal seg- 
ment forms a complete rii^ without any complete division 
between notum and sternum. The a^ segment, which 
is all that remains of the tenth and eleventh segments, 
is membranous. The coxites of the ninth stemite (cms.) 
are large, joined to the sterna by a membrane, and bear 
at their apices a large bifurcate process which represents 
the style («^). The aedeagus consists of a chitinous sub- 
quadrate framework, the dorsal comers of which are 
produced into small processes (a), and the median, ventral 
portion into a small penis (p.) This aedeagus lies between 
the bases of the coxites, and is in contact with them. 

In Erioptera trivialis Meig. (figs. 5, 6, 7, 8, 9) the ninth 
abdominal segment forms a narrower ring than in Eriocera 
greeni, and the tergite is produced into two flat processes, 
the apoterga (apt.). The anal segment is membranous 
and covered dorsally by the lobes of the ninth tergite. 
The coxites are large and free from the ninth stemite, 
and each bears a pair of processes on its apex. The larger 
of these processes may be the style. The aedeagus con- 
sists of a short, tubular penis with its apex expanded and 
its base bulbous (p.), and a surrounding membrane sup- 
ported by a chitinous framework (t.). 

If we compare the male genitalia of these two species 
with those of Merope tuber, the homologies are apparent. 
If the large paired processes in the latter are correctly 
interpreted as the coxites, then the similar organs in 
the former must also represent those organs. 

In the Tipula (figs. 1, 2, 3) the ninth tergite is dis- 
tinct, the ninth stemite being completely amalgamated 
with the coxites to form the h 3 rpopygium {hpg.). This 
we would call a complete hypopygium, whereas the con- 
dition of the former two is incomplete. The style {st.) 
consists of three distinct pieces, a larger inner and two 
smaller outer processes. The anal segment (as.) is mem- 
branous with a chitinous framework round its base. 
The aedeagus is complex. The penis (p.) is exceedingly 
long and slender, the base being developed into a bulb 
with flanges for the attachment of muscles. This bulb 
is attached to the framework round the base of the 
anal segment, and the penis when at rest lies in a large 
TRANS. ENT. SOC. LOND. 1923. — PARTS I, IT. (JULY) N 
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genital invagination (gi.) which extends forward into the 
sixth or even fifth abdominal segment. The Tnn.rgnn of 
this invagination is produced into a pair of flat, angnlnr 
processes (g.) which appear to act as guides for the slender 
penis. The slender portion of the penis does not appear 
to be a complete tube, but a split tube whose edges come 
together but are not amalgamated. Below the processes 
at the mouth of the invagination are three other chitinous 
processes, a pair of strong spines curved ventrally and a 
median bifurcate chitinous process (h.). Below these is a 
further pair of small processes (i.). The medio-ventral line 
of the hypopygium is membranous except at the base. 

In Ctenophora pectinicomis L. (fig. 4) the hypopygium is 
complete with the ninth tergite amalgamate with the 
stemite. The style consists of two processes. The genital 
invagination is much shorter and the penis is shorter and 
tUcker. Below the genital invagination there is a large 
membranous process {k.). 

The four ^pulids mentioned above were selected at 
random, but they show an interesting series of develop- 
ments. A careful study of the genitalia of the family 
is likely to show still better the lines of evolution, and to 
be of value to the systematise 

In the Asilid Rhadiurgus variabUis Zett. (figs. 11, 12, 13) 
we find an incomplete hypopygium in which the ninth tergite 
is developed into a pair of &rge processes, the apoterga, 
with bifurcate apices. The anal segment is well developed 
with distinct cHtinised teigite and stemite. The ninth 
stemite is long in the middle and very short at the sides, 
and is attached to the basal lateral angles of the tergite. 
The coxites {cox.) are large, free from the stemite, and the 
style is articulated near the middle of the inner ventral 
margin. The penis is long and curved, fairly broad at 
the base and narrowing to a fine tube in its apical half ; 
near the middle there is a pair of slender processes (Z.). 
The base is produced into a process on each side, which 
is joined to the base of the coxite. The whole represents 
a generalised type. 

In Mycetophila marginata Winn. (fig. 14) the seventh and 
eighth abdominal segments are very small and telescope into 
the sixth; the ninth tergite is fairly large and produced 
into apoterga, The ninth stemite and coxites are amal- 
gamate together. The styles are complex. The anal 
segment is large and shows distinct stemite and tergite. 
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There is a narrow strip of chitin which “ hinges ” the 
eighth stemite to the hypopygium {m.). 

In Arctophila mussitans F. (S)rrphidae) (fig. 15) the fifth 
abdominal segment is smaller than the fourth, and the 
sixth, seventh and eighth are still smaller and have a twist 
to the left of about 80°. The hypopygium. is complete 
and has a twist of about 160°. The styles are asymmetrical 
and large, the anal segment is small. The aedeagus is 
large and complex. The eighth segment is fairly firmly 
fixed to the ninth so that it acts as a portion of the 
hypopygium. 

The male genitalia of Hymenoptera are on the same plan 
as those of Diptera and are very probably homologous. 
In the Aculeata the aedeagus is complex and forms an 
incomplete tube, but in many of the Parasitica the aedeagus 
is simple and consists of a tubular tegmen with a pair of 
lateral lobes and a median lobe, similar to the trilobed 
t 3 rpe in Coleoptera. This lends weight to the idea that 
the lateral lobes of Coleoptera are the homologues of the 
coxites and that the median lobe is the penis. But we must 
be careful in homologising these organs, as so often new 
structures arise, especially in the trilobed type. In some 
Coleoptera there is a distinct pair of lobes arising from the 
base of the median lobe quite independent of the lateral 
lobes on the tegmen. 

In Diptera the male gonopore appears to open on the 
ninth sternite or between the ninth and tenth, as it appears 
to do in most insects. In Homoptera it appears to open 
between the eighth and ninth in a position similar to that 
of the female gonopore. 

If the above homologies are correct it is interesting to 
note that the styles of the ninth sternite are present in 
(nany adult flies. 

These notes are the result of a cursory examination 
of a few specimens of Diptera, the outcome of a conver- 
sation on the subject with Dr. C. G. Lamb, and are pub- 
lished in the hope that they will stimulate other workers 
with a knowledge of the Order to undertake more extensive 
comparative studies, which will lead to a better under- 
standing of the morphology of the various complex types 
of genitalia found in the Diptera. 

My thanks are tendered to Dr. C. G. Lamb and Mr. 
F. W. Edwards for identifying specimens for me. 
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Explanation op Plates V, VI. 

Fig. 1. Tijmla sp. Lateral view of apex of male abdomen. 

2. Tipuia sp. Ventral view of apex of male abdomen. 

3. Tipuia sp. Section tbrongb bypopygium sli^tly on left 

side of median line. 

4. Ctenophora peetinicomis. Lateral view of apex of male 
abdomen. 

5. Erioplera trivialia. Lateral view of apex of male abdomen. 

6. Erioplera trivialia. Dorsal view of bypopygium. 

7. Erioplera Irivialia. Ventral view of bypopygium. 

8. Erioplera trivialia. Dorsal view of coxites and aedeagus. 

9. Erioplera trivialia. Lateral view of aedeagus. 

10. Eriocera greeni. Dorsal view of bypopygium. 

11. Rhadiurgua variabilia. Lateral view of bypopygium. 

12. Rhadiurgua variabilia. Dorsal view of b3^pygium. 

13. Rhadiurgua variabilia. Lateral view of aedeagus and right 

ooxite. 

14. MycetophUa marginata. Lateral view of apex of male 

abdomen. 

15. ArctophUa muasUans. Ventral view of apex of male 

abdomen. 

6-10. Tergites. 
iv-x. Stemites. 
aed. Aedeagus. 

op. Anterior processes = coxites of vm. 
apt. Apoterga. 
tta. Anal segment. 

car. Posterior processes = coxites of ix. 
gi. Genital invagination. 
hpg. Hypopygium. 
p. Penis. 

Styles of coxites of ix. 
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VII. On the Mouth-parts of the Micropterygoidea {Order 
Lepidoptera). By R. J. Tillyard, M.A., 
Sc.D.(Cantab.), D.Sc.(Sydney), C.M.Z.S., F.L.S., 
F.E.S., Entomologist and Chief of the Biological 
Department, Cawthron Institute of Scientific 
Research, Nelson, N.Z. 

[Bead March 7th, 1923.] 

(With Twelve Text-figures.) 

The research which forms the subject of this paper was 
originally intended to form the second part of a series of 
papers on the Morphology of the Micropterygidae (s. lot.), 
of which the first part, dealing with the wing-venation, has 
already been published (1919o). The results, however, are 
of such general interest, that I have acceded to numerous 
requests which have been made to me by entomologists 
to put them into a separate paper and to publish them 
where they may be most easily consulted by the largest 
number of students. 

As a result of the study of the wing-venation already 
referred to, I was led to conclude that the family Micro- 
pterygidae {s. lot.) was in reality a superfamily consisting 
of three very distinct families, viz. the Micropterygidae 
(«. str.), the Eriocraniidae and the Mnesarchaeidae. The 
study of the mouth-parts, as will be seen here, fully bears 
out this conclusion, so that I now have no hesitation in 
speaking of the group as a superfamily, Micropterygoidea, 
containing the three families mentioned. Together with 
the superfamily Hepialoidea, which contains the four 
families Hepialidae, Prototheoridae, Anomosetidae and 
Palaeosetidae, the Micropterygoidea form the Suborder 
Homoneura of the Lepidoptera. 

The following genera have been studied : — 

Family MICROPTERYGIDAE i—Sabatinca Walk., Mi- 
cropteryx Hiibner. 

Family ERIOCRANIIDAE : — Eriocrania Zeller, Mnetno- 
nica Meyr. 

Family MNESARCHAEIDAE ; — Mnesarchaea Meyr. 

A large number of dissections of the head of various 
species of these five genera have been made, chiefly from 

TBANS. ENT. SOO. LOND. 1923.— PARTS I, H. (JULY) 



18^ Dr. B. J. Tilljard on the Mouth-farts 

the same specimens used in my previous research on the 
wing-venation (1919a). These were all cleared in clove oil 
and moimted in Canada Balsam. Such mounts are excel- 
lent for the study of the labrum, mandibles and maxillae, 
but the softer portions of the labium and hypopharynx 
tend to shrivel. M. Andre Tonnoir, the well-known Belgian 
Dipterist, who is at present working at the Cawthron 
Institute, has kindly supplemented my material with some 
very fine dissections made by him recently and mounted 
in glycerine-gelatine. These mounts preserve the softer 
structures without any change or shrinking, and are much 
to be preferred for the study of the labium and hypo- 
pharynx. I wish to thank M. Tonnoir very much for the 
trouble he has taken in preparing this material for me. 
The drawings of the labium and h 5 rpophar 5 mx have nearly 
all been made from the mounts prepared % him. 

It has seemed best to take each family separately and to 
describe the type of mouth-parts found within it carefully 
and fully first of all, and then to institute a comparison 
between the three families, and also between these and the 
Trichoptera, with a view to further elucidation of the 
problem of the origin of the Lepidoptera. The results of 
this paper will also be taken into account in writing the 
larger work now in course of preparation on the Mouth- 
parts of the Panorpoid Orders, which wiU form Part 4 of 
the “ Panorpoid Complex.” 

Family MICKOPTERYGIDAE. 

In this family we have the two genera Sahatinca (N.Z.) 
and Micropteryx (Europe). Specimens of Epimarlyria 
(N. America) have not been available for dissection, but 
this genus would appear to be very close indeed to Micro- 
pteryx. The genus Micropardalis Meyr. (1912, p. 7 ; N.Z., 
t 3 rpe M. doroxena Meyr.) is not sufficiently distinct from 
Sahatinca to be retained. Philpott (1922) has shown that 
the venational character on which this genus was based, 
viz. the possession of a complete Bj in the hind-wing, is 
not present in the genotype, though it occurs in one species 
of Sahatinca, viz. S. calliarcjia Meyr., while other species of 
the genus show varying amoimts of reduction of this vein. 
As far as the mouth-part® are concerned, Micropardalis 
does not difier in any important detail from Sahatinca, and 
need not be farther considered here. 
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Labrum-epipharynx. 

(Text-fig. 1.) 

In both genera, the labrum-epipharynx is a well-developed 
chitinous lobe, pentagonal in shape, as shown in Text-fig. 1. 
The upper part, or labrum proper, is separated from the 
lower part, or epipharynx, by a fairly wide blood-cavity. 
The epiphar 3 aix is remarkable for the development of 
asymmetrically placed chitinous structures carrying thick 
brushes of fine hairs, and working automatically in 



Fig. 1. — SabcUinca anretta Hudson (family Micropterygidae). 

Labrum-epipharynx (X 200). 

connection with the movements of the mandibles. The 
labrum-epipharynx' is attached to the clypeus along a broad 
base, the two sides adjacent to the base being considerably 
shorter, but the two distal sides much longer than these; 
each of the projecting angles measmes about a right angle 
or a little more. From the right lateral angle, there is a 
chitinisation of the epipharyngeal membrane in the form 
of an arm rimning inwards nearly to the centre of the 
labrum, and carrying at its somewhat broadened end a 
stiff brush of numerous fine hairs. This brush works in 
contact with the apical concavity of the right mandible. 
There is also a weaker chitinised piece extending inwards 
from both lateral angles, a little basad from the line joining 
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them, and opening out medially into a large triangular 
area, whose apex projects backwards just over the clypeo- 
labral suture ; the whole of this area carries a dense mass 
of fine hairs directed basad. This brush works in connection 
with both mandibles, being directly over the area of closure 
of their apical cutting and grinding surfaces. 

There are two smaller chitinised ridges l3H[ng just distad 
of the line joining the two lateral angles ; these carry only 
a row of very short, stiff bristles, whose function is not 
clear. The apical portion of the epipharynx is delicately 
membranous, and carries, especially on either side of the 
apex itself, only a few small and delicate sensory setae. 

On the outer or labral side there is a strong cMtinisation 
along the greater part of each distal side, exclusive of 
the soft membranous portion near the apex; on this is 
developed, around and above the lateral angle, a large 
patch of strong, stiff bristles of considerable size, the bristles 
being directed more or less towards the apex, and some of 
them reaching about half-way along the distal side. 

The above description applies to both Sabatinca and 
Micropleryx, but the chitinisations in the latter genus are 
much stronger than in the former, and more densely pig- 
mented. In M. anmcella Scop, the right lateral chitinous 
arm carrying the terminal brush is very dark in colour and 
very heavily chitinised, and extends apically into two sharp 
angles separated by a gentle convexity, from the whole of 
wmch the brush is developed. There is also considerable 
difference in the shape of the labium in the various species, 
that of S. incongruella Walk., for example, approaching 
the form of a regular pentagon by the lengthening of the 
two sides adjacent to the base. 

As far as I am aware, the form of labrum found in this 
family is unique within the Insecta on account of the 
development of the asymmetrical brushes of hairs on the 
epipharynx and their functioning in conjunction with the 
very peculiar mandibles. 


Mandibles. 

(Text-fig. 2.) 

The mandibles in the family Micropterygidae are remark- 
able in that, though present and functional in larval, pupal 
and imaginal stages, they show no similarity whatever in 
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any of the three stages. In the larva, they are of the 
ordinary strongly toothed biting type found in all Lepido- 
pterous larvae; in the pupa, they become triangular in 
shape, running out distally into a long, sharp tooth, and 
are evidently fitted for the opening of the cocoon ; in the 
imago, they remain fully functional, though reduced in 
size, and work in conjunction with the epipharyngeal and 
hypopharyngeal brushes and the triturating basket of the 
hypophar 3 mx (described below) as grinders of the minute 



Fio. 2 . — Sabatinca incongrueUa Walk, (family Micropteiygidae). 
Mandibles, slightly separated by pressure of cover-slip (x 200). 
adm, adductor muscle of mandible; ap, fronto-clypeal apodeme^ 
cn, condyle; tr, trabecula of hypopbarynx. (The small abductor 
muscles are omitted.) 

pollen grains or other fine vegetable matter which form 
the food of the imago. 

In both genera, the structure of the mandibles is very 
much the same; the principal differences appear to be 
only of specific value, and consist merely in variations in the 
number and size of the teeth, or in slight differences in the 
general shape of the mandible. Text-fig. 2 shows the two 
mandibles of Sabatinca incongruella Walk., viewed from 
above, and slightly more separated than in their true 
positions owing to the pressure of the cover-glass. It will 
be seen that the right and left mandibles are strongly 
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dissimilar, but work together along the mid-longitudinal 
line of the mouth as a pair of grinding surfaces. In both 
mandibles the condyle is developed on the upper basal 
surface and is far removed from the edge. The distal 
faces of the mandibles are very different, that of the left 
mandible being in the form of a flattened grinding plate, 
finely serrated along its outer edge, with a small toothed 
area at its outer angle, carrying five teeth which decrease 
in size from the apex of the mandible inwards. The right 
mandible, on the other hand, has its distal face formed 
partially as a grinding surface, and partially to carry a 
nearly complete series of teeth, which are so set that their 
sharp points do not project beyond the general level of the 
grin^ng surface, but support it along the upper edge; 
these teeth increase in size from just beyond the inner 
distal angle, where they begin, up to the rather bluntly 
formed apex, where a set of three very large, sharp teeth 
stand close together against the edge of a curiously formed 
area, concave on the underside, which works in conjunction 
with the asymmetrical brush of hairs already described on 
the labrum-epipharynx. When the two mandibles meet 
together, the teeth around the apex of the left mandible 
work in the groove between these large teeth and this just- 
mentioned area, while the grinding face of the left mandible, 
which is obliquely bevelled, works also between the teeth 
and the grinding face on the right mandible. All these 
parts coming into close juxtaposition with one another, it 
follows that these mandibles form a most efficient triturating 
organ by themselves ; but in conjunction with the tritu- 
rating basket and the brushes of hairs on the labrum- 
epipharynx and hypopharynx, they can not only grind up 
the food into a mass of extremely minute particles, but 
also automatically mix it with saliva and work it up into a 
moist bolus suitable for swallowing. The actual manner 
in which the triturating basket itself is moved by means of 
the adductor muscles of the mandibles is explained below, 
in dealing with the hypopharynx. 

Micropteryx arunceUa Scop, differs from the above in 
having the apical teeth of the left mandible reduced to 
three or four in number, only two being at all prominent, 
and in having the series of teeth on the right mandible 
strongly formed distally by about five rather stout teeth 
along the outer half of the cutting face; but, from just 
beyond half-way, this dental series is represented only by 
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a denticulated ridge, in which the denticulations become 
more and more minute as the ridge approaches and finally 
reaches the inner distal angle of the mandible. This distal 
angle, moreover, appears to be more prominent and sharply 
formed than in Sc&cUinca incongruella Walk. 


First Maxillae. 

(Text-figs. 3, 4.) 

In the Micropterygidae alone of all Lepidoptera the first 
maxillae are complete, being composed of cardo, stipes, a 
very long five-segmented palp situated on a short palpiger, 
and distinct galea and lacinia. The presence of the lacinia 
led Packard (1895) to raise them to a Suborder Lepidoptera 
Laciniata, as against the whole of the rest of the Order, 
Lepidoptera Haustellata. But the lacinia is already a very 
much reduced structure in these insects, though fully 
functional like the mandibles, and only a short step 
onwards in evolution is reqmred to reach the stage 
shown in the Eriocraniidae, where the palp remains long, 
the galea begins to lengthen to form a haiistellum, and the 
lacinia has disappeared. This is so obvious that few 
entomologists have adopted Packard’s classification, and it 
is now no longer used. 

The first maxillae of Sabaiinca and Micropteryx are closely 
similar. Text-fig. 3 shows that of Micropteryx aruncdla 
Scop. The cardo is a small, subtriangular piece, fairly 
strongly chitinised. The stipes is considerably larger, also 
subtriangtilar, but with the outer side convex. It is most 
strongly chitinised for about its basal foiur-fifths, the broader 
distal portion (forming, on the outer side, the small palpiger, 
and on the inner the bases of the galea and lacinia) being 
softer and much less deeply pigmented. The maxillary 
palp (Text-fig. 3, p) is very much* longer than any other 
portion of the mouth-parts, being about 0*6 mm. long. 
The basal segment is slightly stouter than the next two, 
and the two distal segments taper gently to the sharply 
pointed apex. The first four segments are in ascending 
order as regards their lengths, the fourth being about two 
and a half times as long as the first. The fourth segment 
appears to be slightly flexible, and its distal two-thirds 
shows slight signs of very delicate and close aimulation. 
The fifth or apical segment is very short, about three- 
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fourths the length of the basal segment; it is slightly 
fusiform basally, and tapers to a very sharp point apically. 

The galea (Text-figs. 3, 4, ga) 
appears at first sight to be segmented ; 
but this is due, not to actual seg- 
mentation, but to the development 
of a half-band of chitin supporting it 
basally on the outer side. It is about 
as long as the basal segment of the 
palp, but projects somewhat inwards 
away from the palp, with its rather 
pointed apex l 3 dng above and some- 
what external to the base of the third 
segment of the labial palp. Apart 
from the supporting half-ring of 
strong chitin, it is very delicately 
chitinised; it is also of considerable 
thickness, and hence easily put out 
of shape when mounted. Its apex 
and inner edge both carry numerous 
delicately formed sensory setae. 

The hdnia (Text-fig. 3, k) is a 
short, rather bluntly pointed process, 
about half as long as the galea, and 
lying close above the basal portion of 
R* 11/ the internal edge of the latter. It is 
moderately strongly chitinised, with a 
slightly stronger half-band of chitin 
around its external side at about 
half-way. In its natural position, it 
lies vertically above the sensory pro- 
cess of the basal segment of the labial 
palp described below (see Text-fig. 
4, k). 

■In Sabatinca chrysargyra Me)^., 
the following slight differences may be 
noted from the above description : — 
In the maxillary palp, the second 
segment is slightly shorter than the 
first; the fourth segment is three 
times as long as the first, but shows 
no signs of annulation ; the apical segment is short, about 
as long as the second, and much less sharply pointed than 
in Mkropteryx. The lacinia is somewhat less blunt apically. 


st 


fed 

Fia. 3 . — Mkropteryx 
aruncella Scop. (&unily 
Miciopterygidae) First 
maxilla (x 100). cd, 
caido; go, galea; k, 
lacinia; p, palp ; at, 
stipes. 
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In S. aurdla Hudson, the galea is distinctly blunter 
tlian in the above, but the lacinia ends in a sharp tooth or 



Fio. 4. — Sabatinea aurdla Hudson (family Micropterygidae). 
Labium, hypophaiynx and right maxilla (x 120). ap, fronto- 
olypeal apodeme; cd, cardo; ga, galea; Ivp, hypopharynx; Ic, 
lacinia; Ip, labial palp; ml, mental plate; mxp, maxillary palp; 
pr, chitinons process from ^t segment of labial palp; d, stipes; 
tr, trabecula. 

hook (Text-fig. 4, Ic). There are two distinct half-bands 
of chitin on the galea, one near the base and a second 
narrower one about half-way. 


Labium and Hypopharynx. 

(Text-figs. 5-7.) 

Though actually quite distinct in origin and structure, 
the labium and hypopharynx are so closely in contact in 
the imaginal mouth that it is best to consider them together. 
The hypopharynx lies above the labium, and is developed 
as a lobe formed from the fioor of the pharynx, winch 
continues forwards as a short projecting tongue. The lower 
surface of this tongue unites with the upper membrane of 
the labium in the region of the opening of the common 
salivary duct, i. e. above the mental plate. The upper 
surface is continued backwards as the floor of the mouth, 
as far as the opening of the oesophagus, which is situated 
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just under the fronto-clypeal apodeme, a chitinous plate 
projecting internally from the suture separating the frons 
from the clypeus. 

In some primitive insects, the hypopharjmx supports, on 
either side, a small process which sometimes resembles a 
true appendage. This pair of processes has been homo- 
logised with the maxill^ae of Crustacea by Hansen and 
Carpenter, and with the paragnaths of Crustacea by 
Ciampton. As these structures are not present in any 
Micropterygoidea, they need not be discussed here. 



Fig. 6 . — Sahaiiitca mireUa Hudson (family Mioroptery^dae). Hypopharynx 
(X 167). a, Hypophaiynx viewed from above. 6. Outline of same, showing 
position of salivary ducts, sd, and of the mental plate, trU, and first segment 
of palp, fpi, of the labium, tb, triturating basket; (r, trabecula, cut off short. 


The hypopharynx in the Micropterygidae is a highly 
specialised organ, evolved for the purpose of triturating 
the food, in conjunction with the mandibles and labrum- 
epipharynx. It is supported on either side by a strongly 
curved chitinous piece, the trabecula (Text-figs. 5, 7, tr). 
Each trabecula is freely articulated basally with a short 
process from the lateral angle of the fronto-clypeal apodeme, 
as shown in Text-fig. 2. Each trabecula is also attached 
by a small .ligamentous piece to the adductor muscle of the 
mandible on the same side, so that the same muscles 
which close the mandibles also work the hypopharynx. 
Viewed from above, i. e, looking down on to the floor of 
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the mouth (Text-fig. 5), the hypopharynx appears as a 
broad, tongue-like lobe of soft membrane, broadest at the 
distal ends of the trabeculae, and narrowing distally to its 
strongly truncated and somewhat upturned apex. This 
apical portion is oval in transverse section, and is supported 
on its lower side by a half-ring of chitin. Basad from this 
area, the hypopharynx widens out below to the distal ends 
of the trabeculae ; but above, it swells out convexly for a 
short distance only, and then narrows in to form a slight 
waist, just above and well inwards from the ends of the 
trabecmae. From this waist, it again broadens out towards 
the trabeculae. The whole of the upper surface of the 
h 3 rpophar 3 mx then turns sharply under, forming a sharp 
ridge, and is then bent backwards towards the apex and 
downwards to form the distal wall of a large concave 
chamber, the triturating bashd, (Text-figs. 5o, 76, th), which 
curves round basad between the two trabeculae, and is 
supported by them. The inside lining of this basket is 
thrown into delicate transverse folds, minutely denticulated, 
with the denticles directed basad, i. e. towards the gullet. 

In their natural positions, the small mandibles lie above 
the triturating basket, and their distal grinding edges meet 
above it in the middle line. There is a very curious 
arrangement whereby the whole basket works in conjunction 
with the two mandibles, being actually moved by means 
of the mandibular adductor muscles. The trabecula is 
attached on its outer side to a membrane, which is also 
connected with the mandible itself along the edge of the 
chitinised depression at the end of which the adductor 
muscle is attached. At a point about half-way along the 
trabecula, the adductor muscle is nearly in contact with 
it; and just at this point there is a small hardened liga- 
mentous piece, by means of which an actual attachment of 
the ihuscle to the trabecula is formed ; so that the trabecula, 

' as well as the mandible, is moved backwards and forwards 
by this muscle. Thus it is clear that, when the two man- 
dibles are adducted, the basket is contracted longitudinally 
with them; and when the mandibles are separated, the 
basket again returns to its normal shape. Thus the basket 
is not a mere passive instrument, but truly a part of the 
triturating apparatus, and well merits the name which I 
have here given it. 

On the upper surface of the hypopharynx, extending 
from near the apex right back almost to the overlapping 
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upper edge of the basket, there is developed a large diamond- 
shaped patch of fine, stiff hairs, all directed backwards 
(Text-fig. 5a). This patch of hairs works in conjunction 
with the triangular patch of hairs on the epipharynx. 
The two patches, pressing fairly closely together, and all 
directed backwards towards the gullet, effectually prevent 
any of the triturated particles from passing forwards and 
escaping out of the mouth. The distal end of the patch 
lies on a small, slightly prominent, conical projection, just 
above the apical chitinous half-ring. 

Text-fig. 5 a shows the above structures of the hypo- 
pharynx in siiu. In Text-fig. 5 6 1 have outlined the 
hypopharynx, and shaded in the mental plate and two 
basal segments of the palpi belonging to the labium beneath 
it, in order to show exactly the course of the salivary 
ducts (sd). These ducts lie in the hypopharyngeal cavity, 
and are wide apart at the level of the basal border of 
the basket. Passing beneath the basket, they approach 
rapidly, and fuse together into a short common duct, which 
opens, as already stated, by a wide mouth, on the lower 
surface of the hypopharynx just above the bases of the 
first segments of the labial palpi. 

The labium, as in all Lepidoptera, has its parts reduced, 
except only the palpi. The floor of the laWm is mem- 
branous, and carries only a single plate, which I have 
called the mental plate (mt) ; it may represent the mentum, 
or perhaps the mentum and submentum fused together. 
In shape this plate may be described as subtriangular, 
with its elongated and transversely placed base convex, its 
rounded apex directed forwards, and the two equal sides 
slightly concave ; all three angles are well roimded. The 
two palpi are comparatively large, and are inserted very 
close together on the front border of the membrane, distad 
from the mental plate. Each palp is three-segmeflted 
(Text-fig. 6). The basal segment is short and broad, 
strongly chitinised below, and carrying numerous strong 
setae, short and stiff on the inner portion, but many of 
them greatly elongated on the outer portion ; some of the 
longest reach as far as the apex of the second segment. 
Between the first and second segments there is a consider- 
able area of soft sutural membrane. The second segment 
is narrower, about twice as long as wide, heavily chitinised, 
and carrying numerous setae, none of which are exception- 
ally elongated ; its inner border is straight, its outer border 
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convex. The third or distal segment is oval in shape,' 
slightly shorter than the second, and is also well chitinised 
and armed with setae. The apex of the third segment 


u 



carries a deep cup-like depression whose edge is furnished 
with some fine sensory setae (Text-fig. 5). It is probably 
a glandular organ, but its function is unknown. Possibly 
it may secrete a sticky substance by means of which the 
TRANS. ENT. SOC. LOND. 1923. — FARTS I, H. (JULY) O 
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insect may be enabled to gather the poUen-grains, spores, 
etc., which form its food. 

The most ii^teresting structure on the labial palpi is a 
pair of sensory 'processes (Text-figs. 5, 7, pr), of a delicate 
membranous nature, not unlike the maxillary galea in 
structure, and carrying delicate sensory seta?; these are 
developed as outgrowths from the upper surface of the 
basal segments, i. e. the surface just below the hypopharynx 
and just in front of the opening of the salivary duct. 
Careful preparations in gelatine-glycerine and in chloral- 
phenol show that these processes are undoubtedly attached, 
without jointing, to this region of the basal segments of 
the labium; they project forwards above and slightly 
external to the palpi themselves, and their apices lie directly 
beneath the apices of the maxillary laciniae and the inner 
border of the galeae. It would seem probable that the 
chief function of these processes, and of the galea and 
lacinia also, may be to collect the saliva and spread it over 
the food during trituration. There being no ligula present, 
it is easy to see that,, unless some such function as this is 
admitted, the saliva could not be carried into the mouth 
at all. 

It is quite clear from the original descriptions of Walter 
(1885) and Packard (1895) that both these authors regarded 
these processes as being the paraglossae (malae externae) 
of the labium, while the hypopharynx was considered to 
correspond with the fused glossae (mala interna). A full 
quotation of Walter’s original description as translated by 
Packard need not be given here. Although the description 
itself is somewhat involved, and not easy to understand, it 
is quite clear that, while the three segments of the labial 
palp were correctly determined, the authors made a serious 
error in imagining that the “ chitinous leaves,” which is 
the name used for the sensory processes of the first segment 
of the palpi, were attached, not to the palp, but to the 
hypopharynx, which they considered to be the inner lobe 
of the labium (mala interna) or fused glossae. Consequently 
they homologised these processes with the paraglossae or 
malae externae. The description of the portion of the 
supposed mala interna which they take to be the true 
hypophaiynx is so fanciful as to baffle interpretation, and 
the reference to appendages or teeth on its edge does not 
seem to be supported by an 3 d;hing beyond ati effort of 
imagination. No mention is made of the salivary ducts. 
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and no attempt made to find out their position. If this 
had been done, the error in assuming the true hypopharynx 
to be the mala interna of the labium would at once have 
been apparent. Walter’s conclusion of the account is as 
follows : — 

“ We have here in opposition to the weak naked underlip 
represented by a trian^ar plate in other Lepidoptera a 
true ligula formed by the coalescence of the inner lobes of 
the second maxillae into a tube, as in many Hymenoptera, 
and with free external lobes which correspond to the 
paraglossae of Hymenoptera.” 

In Text-fig. 7 I have compared the lateral views of the 




Fig. 7. Diagramn^tic lateral views of the labium and hypopharynx in a, a 
Hymenopteron, Paniscus sp. (fam. Ichneumonidae), and 6, a Micropterygid. 
The opening of the salivary duct separates the hypopharynx (above) froiri 
the labium (below). Note the complete absence of the ligula in 6. In o, the 
Ugula, Ig, consists of a large median lobe formed from the two glossae com- 
bined, gl, and a pair of shorter lateral lobes or paraglossae, pjr. hp, hypo- 
pharynx; Ibp, labial palp; mt, mental plate; sd, salivary duct; tb, trituratine 
basket; tr, trabecula. ® 

hypopharynx and labium of the Micropterygidae with that 
of an Ichneumonid, Paniscus sp., in which the ligula is not 
unhke that found in the short-tongued bees. Any further 
comment upon this matter would seem to be superfluous. 


Family ERIOCRANIIDAE. 

Pour genera are known in this family. Two -of these, 
Neopseustis Mej^. and Acanthopterocteles Braun, are exceed- 
ingly rare, and not available for study. This leaves the 
^o well-known genera Eriocrania Zeller and Mnemmica 
Heyr., the former being simply a specialised o&hoot of 
the latter by the loss of one terminal vein in the fore-wing. 
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As far as their mouth-parts are concerned, the two genera 
do not differ in any important particular. The results 
here given have been obtained by dissections of the mouth- 
parts of Eriocrania semipurpurdla Steph. 

In comparison with the Micropterygidae, the Erio- 
craniidae show a considerably more highly specialised 
mouth, definitely of the hausteUate or sucUng typey but at 
the same time still possessing sufEcient archaic characters 
tb allow of its being recognised as evolved from a primitive 
mandibulate type similar to that foimd in Micropterygidae, 
though without the specialised basket apparatus of the 
hypopharynx. 


Lahrum-epipharynx. 

(Text-fig. 8.) 

This is present in Eriocrania as a small, broad, bellows- 
shaped lobe, the upper or labral surface carr 5 dng a number 
of elongated scales, which project forward in front of it. 


w 



Fio. 8 . — Eriocrania semipurpurdla Stepli. (family Eriocraniidae). 
Labrum-epiphaiynx and mandibles (X 200). 

while the lower or epipharyngeal surface carries numero^ 
minute sensory setae arranged more or less irregularly in 
two rows near the margins, and with two double rows of 
minute taste-buds lying one on each side and very close to 
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the mid-longitudiiial line. In the natural position, this 
lobe covers the extreme bases of the galeae from above, 
and also overlies the inner portions of the two non-functional 
mandibles, as may be seen from Text-fig. 8. 


Mandibles. 

(Text-fig. 8.) 

It has been generally stated that mandibles are absent 
in this family ; but this statement is not true. The 
mandibles are present as small but very distinct rounded 
lobes, with broad bases, lying on either side of, and partly 
underneath, the small labrum, and with their inner edges 
slightly overlapping in the middle Une. They somewhat 
resemble the obsolescent mandibles to be found in certain 
Trichoptera, but are rather more strongly chitinised than 
is usual in that Order. They are obviously non-functional, 
having lost both their adductor and abductor muscles, and 
no longer having a condyle or being in any way movably 
separated from the head-capsule. They are entirely devoid 
of teeth, sculpture or sensillae. 


First Maxillae. 

(Text-figs. 9, 10.) 

In this family the first maxillae retain the long five- 
segmented palpi found in the Micropterygidae, but the 
lacinia is entirely absent. The galea is lengthened into a 
softly chitinised, strongly curved and pointed organ with a 
longitudinal groove on its inner side. The two galeae 
unite together to form a single sucking-tube or haustellum, 
capable of a certain amount of coiling up. The extreme 
base of the galea is heavily chitinised and strongly convex 
externally, as shown in Text-fig. 9, so that, when the two 
galeae are acting together, the base appears somewhat 
bulbous. From a little beyond this point right to the tip 
the galea is delicately ribbed transversely, and the margins 
very finely serrated, as is usual in Lepidopterous hausteUa. 

The maxillary palp carries numerous scales of various 
shapes, together with some small, slender setae. The first 
segment is fairly long, and somewhat stouter than the 
others. The second segment is shorter and narrower than 
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the first; the third is slightly longer than the first, and 
intermediate in width between the first and second. The 
fourth segment is very long, more than twice as long as 
the second, and increasing in width slightly towards the 
apex. In Eriocrania semijmrpurdla Steph. there is a darkly 
pigmented portion occupying about a fourth of its length. 



Fig. 9. — Eriocrania semipwr-purdla Steph. (family Eriocraniidae). 
First maxilla (X 100). 6, hardened convex base of galea ; ga, galea; 
p, palp; stipes. Scales and hairs mostly removed. 

not far from the apex. The fifth or apical segment is 
about as long as the first, but narrower, tvith a moderately 
pointed apex. 

The stipes can be recognised as a small, rather broad, 
slightly chitinised area from which both galea and palp 
spring. The cardo is not clearly defined as a separate 
sclerite, but is probably represented in the lightly chitinised 
area which lies just below the stipes and just forward and 
external to the gular plate on either side. 
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Labium and Hypopharynx. 

(Text-figs. 10, 11.) 

As in all other Lepidoptera, the labium is reduced to a 
small basal piece, or merUal plate {mp), carrying large, 
three-segAented palpi {Jbp). This plate is somewhat heart- 



Fig. 10. — Eriocrania semipurjnirella Steph. (family Eriocraniidae). 
Labium, hypopharynx and maxillae (X 120). ^a, galeae; $rp, gular 
plate; hp, hypopharynx; Ib-p, labial palp; mp, mental plate; 
mxp, maxillary palp ; st, stipes. Scales and hairs removed. 

shaped, but is notched in the middle in front, so as to 
become divided into two short lobes, each of which carries 
one of the labial palpi. There is no separate submentum. 
The gular plate {gp) is a very distinct, heavily chitinised, 
oval plate, lying well behind the mentum, and separated 
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from it by membrane only; it is considerably larger than 
the mentum. The labial paipi (Ibp) arise close together 
from the mentum, and diverge strongly from one another. 
Each is composed of three very nearly equal segments of 
slender cylindrical shape, the apex of the distal segment 
being bluntly rounded. The palpi are clothed with delicate 

hairs and narrow scales, 
which are longer but not 
so numerous as those found 
on the maxillary palpi. 

The hypopharynx. (Text- 
figs. 10, hp, and 11) is not 
easy to find, but is present 
as a small, tongue-like lobe, 
projecting outwards from 
above the mentum between 
the bases of the two galeae. 
Its length is little more than 
half that of the first segment 
of the labial palp. In shape 
it is narrowly triangular. It 
is a hollow organ, having its 
upper surface suppotrted 
basaUy on either side by 
two arms which arise from 
the fronto-clypeal apbdeme. 
In front of these arms, the 
membrane of the upper 
smface continues for some 
distance, but ends before 
reaching the narrower distal 
portion, leaving a small but 
distinct oval opening on the 
upper surface, which is con- 
tinued forward as a kind of 
slit between the slightly 
overfolded edges of the distal 
part of the tongue. Thus it appears that the true opening of 
the oesophagus into the pharynx has become moved forwards 
from its original position under the fronto-clypeal apodeme, 
and is carried out on to the upper surface of the hypo- 
pharynx. The reason for this is clear when it is seen that 
the hypophar 3 mx closes the small cavity between the galeae 
beneath, at their bases, and so the tube of the haustellum 
passes backwards, without any discontinuity, into the 



Fig; 11 . — Eriocrania semi- 
purpureUa Steph. (family Erio- 
craniidae) Hypophaiynx (X 
400). 
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backward prolongation formed in the hypophar 3 mx, and 
from thence, under the fronto-clypeal apodeme, into the 
true oesophagus. Thus the suclang apparatus, formed 
primarily by the two galeae, is completely closed both 
above and below by the utilisation of the much-reduced, but 
stiU functional, labrum-epipharynx and the hypophar)aix. 

The hypophar 3 mx is only lightly chitinised, and carries 
numerous delicate sensory setae on its distal portion, 
especially around its slender apex. Careful search has 
failed to disclose any salivary ducts in connection with it. 

It is not possible to derive this t 3 ^e of hypopharynx 
from the very highly specialised type found in Micro- 
pterygidae, but it is clearly quite easily derivable from a 
slightly more primitive Orthopteroid type of tongue having 
a concave upper surface provided with sensory setae. The 
triturating basket of the Micropterygidae is also derivable 
from the same Orthopteroid type by deepening of the 
concavity and specialisation in function, with development 
of movable trabeculae. 


Family MNESARCHAEIDAE. 

(Text-fig. 12.) 

This family only contains one genua, Mnesarchaea Meyr., 
with four species confined to New Zealand. The type of 
mouth-parts is very similar to that found in some of the 
Tineoidea. The size of the mouth is greatly reduced, the 
labrum being only a very small triangular flap lying above 
and between the bases of the two galeae. There are no 
mandibles. The^si maxillae have a small triangular cardo 
and well-developed stipes, from which springs the long, 
curved galea (ga), grooved on its inner side. This galea is 
more than half as long again as the labial palp. The two 
galeae evidently form together a primitive haustellum, 
capable of being coiled up when not in use, and forming a 
fairly effective sucking-organ. Attached to the outer distal 
part of the stipes is the much-reduced maxillary palp {mxp ) ; 
this is formed of three short segments of about equal size, 
the length of the whole palp being little more than that of the 
second segment of the labial palp, and much more slender. 
This small palp carries a moderate number of scales. 

The labium has a short, wide mentum {mt), with the 
distal margin slightly concave medially. The two palpi (Ip) 



202 


Dr. B. J. Tillyard on the Movcth-'parts 

arise wide apart from the two lateral angles of the distal 
border of the mentum, and diverge strongly, as in Erio- 
craniidae. They are stout, strongly formed organs, com- 
pletely hidden in the very nmnerous large scales which 
they carry all over each segment. Each palp consists of 
three segments, of which the basal one is short, little longer 



Fig. 12. — Mneaarchaea pjracosma Meyr. (family Mnesarchaeidae). 
View of mouth-parts, slightly flattened down by coyer-slip. ga, 
galea; Ip, labial palp; Ir, labnim; mxp, maxillary palp (X 120). 
Scales removed. 

than broad, the second about a third longer than the first, 
and the third twice as long as the second. The first two 
are subcylindrical in shape, the third elongate oval, with 
very rounded apex. No definite hypopharynx can be made 
out, nor can I find any sign of the salivary ducts. 

Comparison of the three Families. 

From the above study, we see that the three families 
forming the Micropterygoidea are quite as distinct as regard 
their mouth-parts as they have also been shown to be in 
their venation. The most archaic family is undoubtedly the 
Micropterygidae, which have functional mandibles, com- 
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plete first maxillae, and well-developed labrum-epipharynx 
and hypopharynx, but in which, contrary to the accepted 
view based on Walter and Packard, the labium is already 
specialised by the loss of its ligula. This is a very important 
point, as I am able to state that, throughout the whole of 
the Orders of the Panorpoid Complex, the ligula is never 
well developed as it is in typical Orthopteroid insects, and 
never consists of chitinised glossae and paraglossae. The 
most primitive ligula within the group is to be found in 
certain Neuroptera only, where it forms a small but definite 
membranous lobe, sometimes bifid at the tip. The import- 
ance of this point will be apparent when the question of 
the origin of the proboscis in Diptera has to be considered. 

Greatly in advance of the Micropterygidae stand the 
Eriocraniidae, owing to the loss of functional mandibles, 
here represented o^y by non-functional chitinous lobes, 
by the reduction in size of the mouth, reduction and 
specialisation of the labrum-epipharynx, reduction of the 
hjq)opharynx, loss of the maxillary lacinia, and specialisa- 
tion of the galeae to form a true haustellum. The family 
is, however, archaic in still retaining the large, five- 
segmented maxillary palpi, of closely similar form to those 
of the Micropterygidae. 

In the Mnesarchaeidae, specialisation has gone a further 
stage, resulting in the Tineoid type of mouth-parts, in 
which, in addition to the specialisations already mentioned 
for Eriocraniidae, the labnim is now reduced to a mere 
flap, the non-functional mandibles are eliminated, no true 
h)q)opharynx is recognisable, and the maxillary palpi are 
greatly reduced and only three-segmented. 

Relationships of the Microptebygoidea with the 
Order Trichopteba. 

In the Trichoptera, the mouth-parts are specialised by 
the absence of functional mandibles — these organs being at 
the most mere flaps — by the loss of the maxillary lacinia 
and reduction of the galea, and by the reduction of the 
labium to a small mental plate, without any definite ligula. 
Maxillary and labial palpi, however, remain primitive and 
well developed, the former having five and the latter three 
segments. The labrum is well developed, and there is also 
generally a definite, functional hypopharynx, with salivary 
ducts. 

Comparing this Trichopterous condition with the three 
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types found in the Miciopterygoidea, we are able to place 
it at once, in the scale of evolution, as lying between that 
of the Micropterygidae and that of the Eriocraniidae. The 
latter are more specialised than the Trichoptera in having 
the galeae already forming a short haustellum, and the 
h 3 rpopharynx greatly reduced. The Trichoptera, however, 
are more specialised than the Micropterygidae in no longer 
possessing either functional mandibles or laciniae, and in 
the reduced size of the mouth by comparison. All three 
types agree in the possession of the two pairs of primitive 
palpi. 

It is thus clear that we cannot derive the Order Lepi- 
doptera from the Order Trichoptera on the evidence of the 
mouth-parts; for the former do not possess the fuUy 
developed mouth and functional mandibles which are found 
in the Micropterygidae. This conclusion reinforces that 
already arrived at on the evidence of the wing-venation 
(TiUyard, 1919). 

Is it possible, on the evidence of the mouth-parts, to 
derive the Trichoptera from the Micropterygidae? The 
answer to this must also be in the negative. For, although 
the Trichoptera undoubtedly came from Micropterygid-like 
ancestors in which the mouth was complete, with functional 
mandibles, and perhaps also with laciniae, yet they most 
certainly ^d not possess the extraordinary specialisations 
of the parts which are developed in the Micropterygidae 
for the triturating of the food. Had they done so, it is 
scarcely conceivable that they should have again lost them 
without leaving a trace of evidence behind. This conclusion 
is again in agreement with the evidence offered by the 
wing-venation. 

We have, therefore, to conclude that the Lepidoptera 
are not descended from the Trichoptera, nor are the 
Trichoptera descended from the Micropterygidae, but both 
Orders are descended from a common ancestral stem which 
combined the archaic characters common to both, but was 
evidently terrestrial in its life-history. This common stem, 
as the fossil evidence clearly shows, was itself derived from 
the ancestral forms common to it and the Diptera, viz. the 
Paramecoptera of the Upper Permian, which were inter- 
mediate in structure between the Mecoptera, on the one 
hand, and the Neuroptera on the other — both these latter 
Orders being already differentiated off at that period. 

This paper may be profitably concluded by giving a 
Table of the Characters of the Mouth-parts for the three 
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families of the Micropterygoidea and for the Archetype of 
the Trichoptera, with calculations of the percentage of 
archaic characters in each case, 100 representing an 
Orthopteroid type with complete mandibulate mouth- 
parts : — 

table of the characters op the MOUTH-PARTS 
FOR THE MICROPTERYGOIDEA AND THE ORDER 
TRICHOPTERA 




§ 

2 

1 

O 

■s 

S 

Bet 




■i 

■S 

Character. 

.s 


S' 

Bo. 

i" 

1 

1 

1 



o 

m 


g 





1. 

Labrum-epipharjmx : — 






A, complete ; B, reduced. 

A 

A 

B 

A 

2. 

Mandibles ; — 






A, functional, full-size; B, funo- 

A 

C 

D 

C 


tional, reduced; 0, non-func- 
tional, reduced; D, absent. 





3. 

Maxillary Palpi 






A, fuU-size, d-segmented; B, re- 

A 

A 

B 

A 


duced, 3-segmented ; C, abrent. 





4. 

Galea of Maxilla ; — 






A, normal, with sensillae; B„ 

A 

B, 

Bi 

B. 


haustellate ; B,, reduced, with- 
out sensillae. 





5. 

Lacinia of Maxilla : — 






A, present ; B, absent. 

A 

B 

B 

B 

6. 

Hypophaiynx : — 






A, full-size, normal ; B, full-size, 

B 

C 

D 

A 


specialised; C, reduced; D, 
absent. 





7. 

Labial Palpi ; — 






A, full-size, 5-segmented ; B, re- 

A 

A 

A 

A 


duced; C, absent. 





8. 

Ligula of Labium : — 






A, normal, full-size ; B, reduced ; 

C 

C 

C 

C 


C, absent. 





Percentage of archaic characters : — 




64-6 


N.B. — In calculating the above percentages, where a character 
is represented only by A or B, A scores 1, B nil; where it is repre- 
Knt^ by A, B or C, A scores 1, B J, C nil ; where it is represented 
V A, B, 0 or D, A scores 1, B 5, 0 D nil. Thus the total for the 
Micropterygidae is 6| out of 8, or 83*3 per cent., and so on. 
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VIII. Records and Problems of Insect Migration. 

By C. B. WiLLLAMS, M.A., F.E.S. 

With Thbee Text Figures. 

[Bead March 21st, 1923.] 

In a series of three previous papers (Trans. Ent. Soc. 1917, 
p. 154; 1919, p. 76, and 1920, p. 146) I have published 
records of insect migrations that I have observed or that 
have been reported to me, and the first part of the present 
paper is a continuation of this policy of making available 
to all students as many as possible of the facts on which 
any theories must be based. 

L. D. Cleare has been able to supplement considerably 
my records from British Guiana (Trans. Ent. Soc. 1921, 
p. 331), and more recently Prof. Poulton has brought 
forward some interesting records from other parts of the 
world, and has made some interesting suggestions (Proc. 
Ent. Soc. 1921, p. v, and pp. xii-xxvii). 

In view of the increased interest which seems to have 
been aroused in this subject — which after all is one of 
fundamental importance and intense fascination — I have 
devoted the second part of this paper to a discussion of 
the various problems connected with migration, and a 
critical examination of some of the theories that have been 
put forward, in order to see how far they fit the few facts 
already known. 

Although the final result is still inconclusive, I think 
.that the outline will be useful in pointing out what class 
of information is still needed in order to settle some of 
the outstanding problems, and also that it may lead to 
this information being produced — by someone or other — 
sooner than might otherwise occur. 

If some friendly critic remarks that my own records 
in the first part do not come up to the standard demanded 
in the second part, I would point out that it is only quite 
recently that tfle possible importance of certain factors 
has been recognised, and secondly that even incomplete 
information, if reliable, is of some value, provided only 
that its incompleteness is kept in mind, for a theory that 
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is expected to fit all the facts must all the more fit part 
of them. 

There is also another reason for publishing incomplete 
and often quite casual records, and that is that they indicate 
to other observers localities where migrations may be 
expected to occur, and species that should be specially 
watched. 


Part I. 

The following migrations are described or discussed : — 

I. Catopsilia statira in British Guiana, a correction. 

II. GatopsUia spp. in Costa Bica. 

III. Catopsilia statira in large flocks in Venezuela. 

rV. White and Yellow Butterflies in Malay Peninsula. 

V. White butterflies at Nairobi, Kenya Colony. 

VI. Vanessa cariui in Mediterranean in 1921. 

VII. Vanessa cardui in Palestine in 1922. 

VIII. Vanessa cardui in Egypt. 

IX. Agrotis upsiUm in India and Eg 3 ^t. 

X. Cydamon leilus in Trinidad. 

I. GatopsUia statira in British Guiana. 

On p. 155 of the Trans. Ent. Soc. for 1917 I described a 
migration of Catopsilia {CaUidryas) eubule at Issororo, 
British Guiana. In recording the migration as this species 
I accepted a local determination, and sent home all my 
specimens in papers. When I returned to England in 
1921 1 examined the specimens again and found that all 
taken from this migration were Catopsilia statira and not 
G. eubvde. 


II. Catopsilia spp. in Costa Bica. 

Mr. A. Hall kindly allows me to record the following 
observations from his note-book. 

On the 19th October, 1904, when on the Costa Bica 
railway between the stations of Zent and Swamp (a few 
miles from Port Limon on the Atlantic coast), he noticed 
“great quantities of butterflies of the genus Catopsilia. 
They came along the track in great numbers, generally 
several at a time, and as they were practically all flying 
in the same direction there would seem to have been some 
sort of a migration. The great majority were males of 
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C. Mira, but with them were a fair number of C. argante 
and a very few C. boisduvcdli. In the afternoon they were 
all fl 3 dng in exactly the opposite direction in much smaller 
numbers.” Mr. Ilall adds : “ Although I have no definite 
record of the direction of the fiight I distinctly recollect 
that they were going towards the sun, that .is to say, east 
in the morning and west in the afternoon.” 

The coast at this part runs from north-west to south-east, 
so that they were flying diagonally towards it in the morning 
and away from it in the evening. 

III. Catopsilia statira in large flocks in Venezuela. 

Mr. A. Hall also provides the following record. 

“ One day in September 1920 I saw immense numbers 
of C. statira settling on the sands along the river bank at 
San Esteban in Venezuela. There was one patch that I 
estimated to contain over two thousand specimens (I put 
my net over forty-seven at once) and several smaller patches 
near by. I saw no tendency to migrate, but when I 
returned to the same spot two days later tWe were only 
a few odd specimens about.” 

IV. Pierids migrating in Kenya Colony. 

Dr. A. Jex-Blake of Nairobi, Kenya Colony, in a letter 
to Dr. P. A. Buxton on the 19th February, 1921, writes : — 

" All this month we have had droves and droves of white 
black-veined butterflies going westward with the prevailing 
wind ; one can see many hundreds at a time dr if ting across 
our garden — say over an acre — and this may go on for 
hours. We met similar droves at Nyeri, a hundred miles 
away, and coming along the road would have two or three 
going diagonally across the front seat of the car at a time, 
so thick the flocks of them were in places. Then locally 
one finds droves of small orange-tips or droves of small 
yellow butterflies.” 

V. White and Yellow Butterflies in the Malay 
Pe nins ula. 

Mr. J. L. Humphreys gives me the following note on a 
migration that he observed near Malacca, Straits Settle- 
ments, in June 1908. It was about 10 a.m., and a con- 
tinuous stream of white and yellow butterflies were fl 3 Hhg 
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in a north-westerly direction along about one and a half 
miles of road near the sea. There were millions of the 
butterflies, and on inquiry Mr. Humphreys was told that, 
according to the natives, the butterflies were fl 3 ring to 
Mecca ! The direction of the wind was not noted. 

VI. Pyrameis cardui in the Mediterranean. 

On the 4th July, 1921, when on a voyage from Trieste to 
Alexandria, I observed a number of butterflies migrating 



from south to north across the Mediterranean from Egypt 
to Greece or Syria as follows. 

The first butterfly was noticed at 9.30 a.m. when our 
steamer was about three-quarter way from the south-west 
corner of Crete to Alexandm ; that is to say, approximately 
in latitude 32-30 N. and 28 E. longitude. We were about 
seventy miles north of the coast of Africa, which at that 
point consists of a narrow strip of vegetation fringing the 
libian Desert. (See map, fig. 1.) 

The butterfly flew rapidly past the ship from south to 
north, -or perhaps south-west to north-east, without making 
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any attempt to reacli it; in &,ct, the general tendency of 
all seen was to avoid the ship by flying over it or slightly 
to one side, as butterflies when migrating on land do witili 
similar obstacles. 

The wind was very slight from the west or north-west, 
following the steamer and causing the smoke to hang over 
it. The sea was almost dead calm, and the sun shining 
brightly. 

At a quarter to ten another butterfly was seen. Between 
10 and 11 a.m. five more were observed, all going full 
speed to the north. Between 11 a.m. and noon nine more 
passed the ship, or a total of sixteen in the two and a half 
hours. Between midday and two o’clock no definite 
watch was kept, but the insects were (sasually observed to 
be still passing. Between 2 and 3 p.m. a close watch 
was kept, and no fewer than twelve more butterflies were 
record^, all flying in the same direction. 

By 3.30 p.m. we were in sight of Alexandria, but hasty 
observation showed that the insects were still passing. 

An examination of the map (fig. 1) will show that the 
butterfly seen at 9.30 a.m. had already completed about 
one-fifth of its 360-inile journey across the Mediterranean, 
and further that the total width of the observed migration 
was at least one hundred miles. There is no means of 
knowing to what extent it was going on on either side of 
this. 

No specimen of the butterfly could be caught, but some 
were seen from within two or three yards; in one case 
even the markings on the fore-wings were visible, leaving 
no doubt that the species was P. cardui. Further con- 
firmation, if needed, is found in the fact that this is the 
only Vanessid which is common in Egypt and is a well- 
known migrant. 

There was, as noted above, very little wind, what there 
was being fitiully from the vrest to east, so that the general 
direction of the flight was across the wind. The map 
shows the migration in heavy arrows and the wind direction 
in small arrows, as given in the meteorological map for 
that day published by the Egyptian Meteorological Service. 
A fuller (^cussion of the relation of the flight to wind and 
barometrical pressure will be found in the second part 
of this paper. 
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VII. Pyrameis cardui in Palestine in 1922. 

Through the kindness of Dr. P. A. Buxton 1 am able to 
include 3ie following records, which were given to him or 
which he observed himself, on the movements of this 
species in Palestine. 

On the 13th March, 1922, P. cardui was seen at Hebron 
flying southward in numbers at 3 p.m. The sun was 
bright and there was very little wind. Fifty butterflies 
passed a stationary car in two minutes (A. F. Buxton). 

On the 14th March at 8 a.m. they were flying to the 
north-west at Jerusalem. There was a steady movement. 
The flight was two to three feet from the ground. It was 
a bright clear day with a slight wind from the north-west. 
On the 15th and 16th March, with similar weather 
conditions, the same movement was seen. 

On the 4th April, between 11 a.m. and noon, at Wady 
Kurn, Anti Lebanon, west of Damascus, at a height of 
about 500-600 feet, there was a huge migration going north. 
Dr. Buxton says, “ We passed through it for perhaps ten 
miles, more or less continuously, and through other small 
droves. At one place there were two hundred or so crossing 
the road within thirty yards in front of us.” The sky 
was cloudy and the wind was very gusty from the north- 
west, sometimes violent and blowing athwart the migration. 

From the 12th to the 16th March Mr. H. S. Philby was 
travelling froni Ammam in Transjordania to Kaf in Wadi 
Sirhan, Arabia, and back, and he reported to Dr. Buxton 
that he saw P. cardui migrating out of the desert towards 
the west the whole time. There was very little wind. 

This last record is a very remarkable one, and, as it is 
difficult to imagine P. cardui breeding in any numbers 
in the middle oif the desert, indicates that the butterflies 
must cross the desert from the Persian Gulf or Mesopotamia. 
This is an interesting increase in our knowledge of the 
undoubted annual northward movement of P. cardui, and 
is confirmed by a note in J. W. Tutt’s summary of migration 
(Ent. Record, xii, 1900, p. 151) that in 1879, a year of a 
huge influx of P. cardui into Europe, “ a painted lady 
was seen sunning itself on the bare rocks in the Great 
Desert of Nefud in Central Arabia at least 400 miles from 
any place where the larvae could have fed up.” Un- 
fortunately Tutt does not give the reference for this 
information. 
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It is important to note that the only one of the above 
iSights that is recorded as being towards the south is in 
the afternoon, while those in the morning are to the north. 
This fits in with the observations recorded by Poulton on 
a change in the direction of flight of P. cardui in the Sinai 
Peninsula from morning to afternoon (Proc. Ent. Soc. 
1921, p. xii). 

VIII. Pyrameis cardui in Egypt. 

While dealing with the migration of this species it might 
be as well to record that since my residence in Egypt I 
have seen no indication of any migration, and I have 
questioned a number of local naturalists none of whom 
has ever noticed any definite movement of this butterfly. 
At the same time I believe that some movement does take 
place in the spring at least, as in February of this year 
(1922) it was by far the commonest butterfly near Cairo, 
whilst by May there was only an occasional specimen to 
be seen. It remained scarce during the summer, and 
began to increaise again in numbers in September. 

On the 14th July, 1922, Mr. T. W. Kirkpatrick saw what 
may have been a migration along the coast near Alexandria. 
He records that on this date at Mex, near Alexandria, he 
saw P. cardui flying from east to west along the coast and 
apparently coming over the harbour from Alexandria. 
They were not common, only about one every fifteen 
minutes, but none appeared to stop, and they were obviously 
struggling against being blown inland by a fairly strong 
north wind. 

On the 15th July more were seen behaving as above, 
chiefly between eight and ten in the morning, but a few 
between five and six in the evening. The wind conditions 
were the same. 

On the 18th July, at a spot about twenty-five miles 
west of Mex, P. cardui was fairly common and there was 
no sign of movement. 


IX. Agrotis upsUon. 

It seems worth while to refer here to the fact that there 
is a certain amount of evidence accumulating to show that 
Agrotis upsUon may migrate, although no actual movement 
has been recorded. 

The species is cosmopolitan (a frequent characteristic 
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of migrating species) and in certain parts of the world 
is a serious pest. 

In some of the low-lying lands of the Ganges Valley it 
appears every winter in enormous numbers after the floods 
have subsided, and breeds throughout the cold weather, 
disappearing as soon as the hot weather returns. In the 
Himalayas, however, about 200 miles away, it breeds 
throughout the summer. No trace of adults, larvae or 
pupae can be foimd during the summer in the low-lying 
country, which is often under water for some weeks, and 
it has been suggested that there is a migration every fall 
from the hills to the valley, and possibly a return to the 
hills in the spring. 

In Egypt something similar occurs, as the insect appears, 
often quite suddenly, as a pest in Upper Egypt at the 
beginning of winter, and disappears almost as suddenly 
the following spring. 

Dr. L. H. Gough tells me that on the 21st April, 1915, he 
found two specimens of this moth sheltering under stones 
in the daytime in the Western Eg)rptian desert half-way 
between Dakhla and Kharga oases, and about forty miles 
from any cultivation. Tms is further positive evidence 
of their migratory habits. 

X. Cydamon {Urania) leihis in Trinidad. 

In continuance of my notes on this species in Trinidad 
(see Trans. Ent. Soc. 1920, p. 159) I may say that in the 
autumn of 1920 there was no definite migration of this 
insect from Venezuela, and during the year I saw only a 
few isolated specimens. 


Part II. 

General Discussion. 

It is difficult to find a definition of migration, in the 
sense in which it is usually understood with regard to 
insects, that is not open to criticism. If we make it top 
narrow, we may exclude some important evidence. If we 
make it too wide we may confuse the issue by including 
accidental and unwilling movements of the type of Darwin’s 
“floating log.” 

Poulton (Froc. Ent. Soc. 1912, p. xiii) has objected to 
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the use of the word “ migration ” and proposes to call it 
“ emigration,” but this appears to be laying undue p.mplin.aia 
on one of three processes — emigration, transmigration, and 
immigration — that are combined in the complete move- 
ment. It has yet to be proved whether the departure or 
arrival is more fundamental, and indeed the emigration 
may in some cases be preceded by an immigration or 
collection of individuals into one locality before starting 
on their journey. 

A definition which seems to cover the ground without 
committing to any theory, whether mechanistic or teleo- 
logical, is that migration is the self-contributary movement 
of insects over greater distances than their normal daily 
wanderings, usually in numbers but sometimes only a few 
or even single individuals. 

The word “ self-contributary ” is used to eliminate the 
passive distribution of insects by strong winds, water 
currents, railway trains and other agencies. 

It should be noted that the enormous flights of Aphids 
which are occasionally seen blown along by the wind 
would come imder the category of migration, if it could 
be shown that they took to the wing when they were more 
particularly liable to be blown by wind. This question 
will be discussed more fully below when the influence of 
wind is described. 

Although insect-migration is of the same order of 
phenomena as bird-migration it differs from it in some 
important points. Chief of these are the complete elimina- 
tion of the possibility of memory or education influencing 
the flight, and the almost complete absence of any definite 
return journeys. In nearly all cases insect-migrations 
seem to be in one direction only, and when, as in the 
case of Danais plexippus in the United States, there is 
■slight evidence of a movement both ways, each takes 
place at a different time of the year and with individuals 
of a different generation. 

In studjdng the causes of migration w’e must distinguish 
carefully between the possible advantages (and dis- 
advantages) to the species as a whole to be gained by the 
movement and the actual immediate internal and external 
conditions which determine the moment of its occurrence. 

Widh it may be true that an insect by migration at a 
I»rticular time will reach better conditions of food or 
clunate, such an explanation leaves us in the dark as to 
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the factors which cause the individual insect to migrate 
at that particular moment in that particular direction. 

There is little doubt that in the long run the teleological 
explanation of advantage and disadvantage will account for 
the survival of migrations, or migratory species, but the 
blind influence of forced movements, which demand ex- 
planation, is strongly indicated by the cases of large flocks 
of butteries fl3dng straight out to sea, or by the almost 
annual spread of Pyrameis cardui into large areas of 
Europe where it cannot survive the winter, and from 
where we have no eAddence of any return. 

Dealing, then, with the immediate internal and external 
flictors which may possibly influence the migration, they 
can be conveniently divided into those determining the 
start, the direction, the duration and finish of the flight. 

They are indicated in the following table. 


External. 


Internal. 


Start. Overcrowding. 

Shortage of food. 

Moisture (shortage or surplus). 
Temperature. 

Electrical state of atmosphere. 
Wind. 

light (sun and moon). 

Course. Wind. 

Sun and ( 7) moon. 

Pressure. 

Temperature gradient. 
Moisture gradient. 

Contour of land. 

Finish. Arrival at required conditions, 
or 

Failure of previous stimulus. 


Hunger. 

Sex impulse. 
Periodicity or habit. 
Imitation. 


Instinct ( 7 habit). 
Imitation. 


Fatigue. 

End of reserve energy supply. 
Development of sex organs 
or ot W physiological state. 


It must of course be recognised that in all cases both 
external stimulus and internal response will be necessary, 
as every insect does not migrate, in spite of the most 
favourable circumstances, and even the best-known 
migrants require certain conditions before they will move. 

We will now discuss the various stimuli and their relation 
to known flights. 


Wind. 

It has been suggested above that the big flights of 
Aphids and other insects drifting with the wind could be 
classed as migrations if it could be shown that they took 
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to wing on the advent of such conditions as would lead 
to their being so distributed. 

There seems to be no definite evidence with regard to 
Aphids on this point, but C. L. Gorkins (Canadian Ento- 
mologist, 1922, p. 1) states that Mdanoplus adantis, a 
grasshopper, always migrates with the wind, and that 
when resting on the ground they will deliberately rise in 
the air when the grass is disturbed by strong winds. This 
appears to be a definite case of the wind influencing the 
start of a flight. 



A more complex case is that described by Hudson 
(“ Naturalist in Le Plata,” Ch. ix), who reports that large 
swarms of a dragon-fly, Aeschna bonariensis, appear five 
to fifteen minutes before a violent wind locally known as 
the “ pampero,” flying at a great speed in the same direction 
as the coming wind, which is towards the north-west. 

The influence of the wind on the direction of flight is 
probably of great importance. The dragon-fly mentioned 
above always flies in the same direction as the wind, but 
as the wind is always in the same direction the association 
might be accidental. 

The grasshopper Melanoplus cUlantis is a more instructive 
case of flight with the wind, as Gorkins {loc. dt.) has 
recorded flight in almost all directions and yet invariably 
with the wind. Fig. 2 shows the directions of flights 
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recorded from 9tli July to 12tli August, 1920, in North 
Dakota, all with the wind. 

Other insects appear to fly most frequently across the 
wind. Fig. 3 gives the records to date for Catopsilia 
statira and eubide in British Guiana taken from the papers 
of L. D. Cleare (Trans. Ent. Soc. 1921) and myself (Trans. 
Ent. Soc. 1917), and shows that the twenty-one recorded 
flights are all diagonally across the almost constantly 
prevailing north-east Trade wind. 



It might be as well to note here that once an insect is in 
the air it is not more difficult for it to fly with or against 
or across the wind, provided that the wind remains constant. 
Its speed relative to the ground will alter according to its 
direction, but its speed through the air will be the same. 
From a drifting balloon it is impossible to give the direction 
of the wind without observing an object on the earth, and 
from an aeroplane which is moving relative to the air the 
same holds good. 

At the same time in a gusty wind it should be possible 
for a slow-flying insect to have some idea of direction as, 
owing to it possessing a slight momentum, sudden changes 
in wind speed would be momentarily perceptible before 
they had affected the whole insect. On this reasoning it 
should be possible to distinguish between a head wind 
and a side wind, but a sudden drop in a head wind ought 
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to produce lihe same sensation as a sudden increase in a 
wind from behind. 

The whole question of the mechanics of insect-orientation 
relative to wind has not yet been properly studied. 

Migration directly into the wind does not seem to be 
quite so commonly recorded as migration across the wind, 
but it would be easy to mention many cases to show that 
it occurs. On p. 212 of the present paper P. cardui is 
recorded as flying directly against a north-west wind in 
Palestine on 14th, 15th, and 16th March. 

The strength of the wind will, of course, influence the 
direction of the flight. 

N. A. Gomissopolis in an unpublished note in the flies 
of the Physical Service, Ministry of Public Works, Eg 3 ^t, 
says : “ It is known that locusts fly against the wind with 
a certain inclination, which is in all probability to the left. 
With the increase of the wind this angle becomes greater 
and greater, so that with a strong wind the locusts fly 
at right angles to the wind. When the wind increases 
more and more, say over 50 km. an hour, this angle of 
flight becomes obtuse, and so finally the locusts are dbriven 
back by the wind.” 

Dealing with the same locusts Dr. L. H. Gough (Report 
on the Great Invasion of Locusts in Egypt in 1915, Govt. 
Press, Cairo, 1916, p. 21) says ; “ In a gentle breeze they 
fly directly up the wind, if it strengthens they immediately 
respond by changing their direction to the wind. In a 
moderately strong wind they will be observed fljdng at 
right angles to the wind direction, and as the wind velocity 
increases their line of flight is turned more and more, until 
we find them flying down the wind when a gale is blowing.” 

This is a confirmation of the previous note, but Gough 
makes the interesting suggestion that, instead of fl}dng 
always with one flank to the wind, they may turn always 
one flank to a rising wind and the other to a falling wind. 
He was unable to test this by observation, but it should 
be kept in min d when dealing with any future migration. 

The relation between strength of the wind and direction 
of flight will probably hold good over a limited range, but 
as wind is not the only determining factor most insects 
would cease to migrate before the strength of the wind was 
sufficient to reverse their direction. 

One of the most interesting aspects of the relation of the 
direction of wind to the direction of flight is found in those 
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cases in winch the direction of flight reverses dining the 
day, and Prof. Poulton (Trans. Ent. Soc. 1922, p. xii) 
has brought strong evidence that this reversal is in some 
cases correlated with a regular change in the wind direction, 
for instance the land and sea breezes on the coast. The 
recorded cases of these reversals are few, and in most 
of them nothing definite is known about the wind directions. 
Prof. Poulton’s records are from Malay States for Ddias 
spp. and Dysphania spp., and the Sinai Peninsula for 
P. cardui. 

In the present paper Catopsilia statira is recorded by 
Hall as reversing in direction in Costa Rica in a locality 
which is near enough to the coast to be under the influence 
of the sea. But Goeldi (Boll Museo Goeldi (Para Brazil), 
iv, 1904, p. 313) records that Catopsilia statira on the rivers 
in Brazil flew from north to south in the morning and 
from south to north in the evening. No mention is made 
of the wind direction, but if a change in this occurred it is 
not the normal land and sea change that occurs on the 
coast. 

Attention has been drawn in this paper (p. 212) to the 
fact that the only record of P. cardui flying south in 
Jerusalem was also the only record for the afternoon. 

A complete understanding of this problem can only be 
obtained by further and more critical records, but it must 
be recollected that the wind is not the only factor which 
changes direction during the day. In fact, while a regular 
daily change of wind direction is a local phenomenon, the 
daily change in the direction of the sun’s rays is universal. 
We will now consider to what extent this may be also 
concerned. 

Influence of Light. 

I have pointed out in my record of Catopsilia statira in 
Trinidad (Trans. Ent. Soc. 1919, p. 86), and also in British 
Guiana (Trans. Ent. Soc. 1917, p. 158) that the flight was 
always thickest in bright sunlight, and fell away immedi- 
ately a cloud passed over the sim. The sun apparently 
influences the activity of the flight. Has it any influence 
on the orientation ? 

The orientation of insects at rest in relation to the sun’s 
rays has been known and studied for many years. Some 
butterflies face the sun with their wings closed; others 
rest at right angles to the sun’s rays and may lean towards 
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or away from the sun with th^ wings closed, producing 
maximum or minimum illumination of the underside of 
their wings and maximum and minimum shadow. Others, 
again, turn their face away from the sun, and, with wings 
expanded, assume a position as near as possible at right 
angles to the sun’s rays. 

Dragon-flies and many other insects also orientate when 
at rest, and many speculations have been made on the 
value of such habits to the insect. The question has been 
attacked from the mechanistic point of view by Loeb, 
who shows that most of the attitudes can be explained on 
the theory that the positions are “ forced movements ” 
caused by the unequal light stimulus on the two eyes 
producing different muscular contractions in the two 
sides of the body. (“ Forced Movements, Tropisms and 
Anim al Conduct,” Philadelphia, 1918.) 

The insect usually takes up a position in which both eyes 
are equally illuminated, in which case the muscular con- 
tractions on both sides of the body are similar and the 
attitude is S 5 ntnmetrical. If, however, the illumiijation is 
from one side only, the optic nerves will be unequally 
stimulated, causing an unsymmetrical contraction of the 
muscles, with the result that the insect leans to one side 
or the other. 

Loeb extends his theory to the case of a moth flying to 
a light, and shows that this occurs because only in fly ing 
straight towards the light are the two eyes equaUy illumin- 
ated. If the insect deviates from this line the eyes become 
unequally illuminated, the muscles of the two wings are 
unequally stimulated, and the result (in a positively 
heliotropic insect) is to return once more to the light. 

The complete absence of like and dislike from the problem 
is shown by the fact that if one eye of the insect is covered 
with an opaque material it no longer flies to the light, but 
round it with the darkened eye towards it. 

Dr. George Bohn in the Bull. Inst. Gen. Psychologique, 
1906, and in the Bull. Soc. Ent. France, 1907, pp. 25-36, 
discusses the relation of the flight of butterflies to the 
direction of the sun’s rays. He comes to the conclusion 
that flight is strongest when away from the sun in those 
insects which tend to face away from the sun when at rest. 
The wind, however, has more influence, and the insect 
tends to fly into the wind and away from the sun. 

Although Bohn was dealing with ordinary flight and not 
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with migration, it is possible that we have here a key to 
some of the puzzles of the direction of flights. It wiU be 
seen that in Boulton’s map of the migration of P. cardui 
in Sinai (Proc. Ent. Soc. 1921, p. rvii) the morning flight is 
slightly west of north and the evening flight slightly east 
of south, both of which are diagonally away from the sun. 
In this case we have evidence t^t leaves little doubt that 
the wind is the most important factor. At the same time 
the sun may be having a small effect, and it would be 
interesting to see if there is any slight change in flight 
direction of P. cardui in localities where the wind re mains 
constant as the sun moves from east to west. 

Goeldi’s record of the change of direction in the flight 
of Catopsilia statira in the interior of Brazil {loc. cit.) and 
Hall’s record for Costa Rica given above may possibly be 
cases of sun influence, but the whole question requires 
reinvestigation from this point of view before too many 
conclusions are drawn. 

My own record of the change in direction of the flight 
of CaljtQdes ethlius in Panama (Trans. Ent. Soc. 1920, 
p. 155) is difficult to fit into any theory, as the insects 
did not start to fly till the late afternoon, and invariably 
chose a hazy day when the direction of the sun’s rays was 
indefinite and when there was practically no wind. 

It should be noted in this connection that in the tropics 
the sun is almost overhead at midday, and that insects 
frequently only migrate in the mornin g and evening. 

If the sun has an influence on the orientation of insects 
by day, it is possible that the moon has a similar effect 
by night, but our knowledge of the migration of night- 
flying insects is so small as to make discussion useless. 


Barometric Pressure. 

In 1915 there was a big invasion of migratory locusts 
{Acridium peregrinum) into Egypt. These were first 
reported on the 2nd February, and came in a series of waves 
throughout February, March, April, May and June. In 
these months there were eighteen definite invasions. 
Dr. L. H. Gough (Report on the Great Invasion of Locusts 
in Egypt in 1915, Govt. Press, Cairo, 1916, pp. 18-20) has 
pointed out the remarkable fact that every one of these 
invasions corresponded to the approach of a barometric 
depression either into the Nile Valley or near enough to 
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affect the weather there. Further, “ seventeen successive 
depressions were each attended by a fresh influx of insects.” 

In an appendix to the same report (pp. 69-70), dealing 
with the occurrence of the locusts from August to December, 
six more invasions are mentioned, and again the dates of 
these correspond to the approach of depressions. 

Dr. Gough sums up : “ Depressions evidently favour the 
commencement of migration of locusts into Egypt, but it 
is certain that not every depression brings locusts, and 
probably not every locust invasion need be stimulated by 
a depression.” 

These observations are of great interest, and at once 
raise the important question as to how the effect is brought 
about. It is difficult to imagine that the insect is conscious 
of the change of barometric pressure as it flies, and if we 
eliminate this it must in some way be bound up with the 
distribution of wind or temperature round the cyclonic 
system. 

In a cyclonic system winds are blowing spirally towards 
a centre of low pressure in gradually increasing strength as 
the centre is approached. A locust with wind responses 
as described above would be blown by the wind towards 
the centre once it reached the position at which the wind 
was strong enough to cause it to fly with it. On the other 
hand, there should be a tendency for the insects on the 
outer edge of the cyclone to fly against the lighter wind 
away from the centre. 

If there is anything in the suggestion that one flank is 
usually turned towards the wind we should expect to find 
differences of behaviour in the northern and southern 
hemispheres, as the direction of rotation round the centre 
of depression is different. So far as I am aware nothing 
of this kind has ever been looked for or observed. 

In fig. 1 of the present paper I have put in the isobars 
for the day in which the flight of P. cardui was observed. 
It will be seen that the flight is more towards than away 
from the centre of the depression, but not very definite. 

I have also examined Ihe pressure distribution in the 
Eastern Mediterranean during March 1922, when the 
flights of the same insect in Palestine took place, as recorded 
above. The feature of the month was a prolonged anti- 
cyclone of very high pressure from the 9th to the 24th 
March. Thus the butterflies flying westward in Palestine 
were going into an area of high pressure. On the other 
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hand, on the 4th April, when Buxton observed a huge 
migration going north near Damascus, there was an area 
of low pressure over the north of Palestine. 

It is not intended to draw any conclusions from the 
above remarks — they are obviously too few and too frag- 
mentary. Every insect has its own responses and must 
be studied separately. At the same time they may serve 
to show the shortcomings of the present observations and 
the type of evidence that is required. 

Influence of Temperature. 

It is probable that all insects have temperatures of 
Tnaxitnum activity, and if the daily range of temperature 
in the locality where they live is great, then their move- 
ments, including migration, will be controlled by it. 

Thus Uvarov has pointed out (Bull. Ent. Res. xii, 1921, 
p. 135) that young locusts in South Russia migrate at 
certain times of the day and feed at others, apparently 
dependent on temperature. 

This question is a simple one. Much more difficult to 
consider is whether certain temperatures definitely excite 
the migratory instinct, and whether the route taken is in 
any way related to temperature changes or temperature 
gradient. In other words, does a migration take place 
from a less suitable temperature to a more suitable one ? 

If a number of insects are confined in a long glass tube 
the temperature of which is constant but falls steadily 
from one end to the other, most of the insects of any one 
species will take up a position in the tube corresponding to 
some definite “ optimum ” or at least “ most pleasing ” 
temperature. For example, with house flies this is about 
29° C. (84° F.). If at the hotter or colder end of the tube 
they move towards the part at this temperature. 

We are here dealing with a temperature gradient over 
a distance of a few feet. Natural gradients, however, 
usually extend over many miles, as indicated by isotherm 
lines in meteorological charts, and the change in tem- 
perature over even a mile or two is almost imperceptible. 
Is there any reason to connect the migration of insects 
with these gradients? Up to the present no study has 
been made on these lines, so that it is impossible to answer 
the question. At the same time it should be pointed out 
that there is evidence of a general drift northwards of 
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P. cardui from North Africa and Asia Minor into the cooler 
parts of Europe each summer. In Egypt it is commonest 
in the printer and in England in the summer. It might 
be that it is following an optimum temperature. Unfor- 
tunately there is no southward movement on the advent 
of cold weather, and all the most northerly wanderers are 
killed off during the winter. 

Danais pleadpjms in the United States, on the other hand, 
has a very definite southward migration in the autumn, 
but there is no conclusive evidence of a northward move- 
ment in the spring. Is it in the autumn seeking a warmer 
temperature to continue breeding ? and, if so, whence come 
the parents of the new generations in the north in the 
following year ? 

If there is any question of temperature connected with 
the above movements, is the effect direct or indirect ? In 
view of the almost imperceptible change of temperature 
over even considerable distances it appears more likely 
to be indirect. If the district is above the surrounding 
temperature the air will tend to rise, and as a result cooler 
win^ will blow in from the surrounding districts. By 
orientating against such a wind cooler districts would be 
reached. 

So far as I am aware it has never been suggested that 
insects might orientate into wind at one temperature and 
away from wind at another. It is known that other 
tropism can be changed according to temperature. This 
possibUity should be kept in mind when observing future 
migrations. 

The question of the value or dangers — the teleological 
view — of this movement will be dealt with later. 

Inflaence of Moisture. 

Many of the remarks made above with regard to tem- 
perature apply also to moisture. Most insects have an 
optimum moisture. The moisture gradients are, however, 
so slight in nature that it is difficult to imagine that any 
influence can be direct. But there are wet winds and dry 
winds, and perhaps insects respond differently to each. 

I have pointed out that in Trinidad and British Guiana 
most of the records of migration of Callidryas spp. are in 
the wet season. There are, how’ever, exceptions. Other 
insects are supposed to move at the change of the season 
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from wet to dry or vice versa. As before, much more 
complete data are required before it is safe to draw 
conclusions. 


Coast Line and Contour. 

Danais plexippus in the United States and other insects 
in other parts of the world have been recorded as following 
the coast-line , in their migrations. Over small inlets or 
mouths of rivers they will cross the water, but in larger 
bays they follow the windings of the shore. 

In British Guiana, as I have already pointed out, the 
two main directions of flight are parallel with the coast. 

On the other hand, the flocks of butterflies occasionally 
seen flying straight to sea show that this is no invaiiable 
rule. 

According to Weissenborn, dragon-flies in Germany 
when migrating followed the courses of the rivers 
(Loudon’s Mag. Nat. Hist., 2nd Series, III, 1839, p. 516). 

In the big migration of Catopsilia statira in Trinidad in 
1918 (Williams, Trans. Ent. Soc. 1919) there was a large 
movement along the foot of the northern range of moun- 
tains, and a few occasionally seen flying up or down the 
valleys between the spur hiUs, but no general migration 
over the mountainous country. 

Observations such as these, which could easily be multi- 
plied, show that the contour of the country may have a 
definite effect on the course of migration of certain insects. 
It seems probable that in the case of coast and river this 
is effected through sight, but so little is known as to the 
distance at which insects can see objects that it is 
dangerous to jump to conclusions. 

Electrical State of the Atmosphere. 

In reading through a number of records of insect migra- 
tion one is struck by the many cases in which thundery 
weather follows the passing of the insect. It is also well 
known to collectors that insects in general are more active 
on hot oppressive evenings before a thtmderstorm. 

I know of no method of recording this condition of the 
atmosphere, or even if it is a real phenomenon or only a 
particular combination of temperature and humidity. If 
it is real, then it requires to be studied in relation to insect 
activity and migration. 
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Food Supply and Overcrowding. 

It is frequently stated that insects migrate because of a 
shortage of food in the locality from which they start. 
This food may be for themselves or for their offspring. In 
the first case it is the instinct of hunger, and in the second 
the sex instinct that is concerned. 

Overcrowding may be a cause of food shortage, but it is 
doubtful if it is a primary cause of migration, as one of 
the usual preliminaries of migration is a congregation 
of individuals which would otherwise be more widely 
scattered. 

If the hunger is due to a change of season affecting the 
food or water supply, we have a number of other factors 
involved, such as temperature, moisture and wind, which 
would be difficult to eliminate from the cause of any 
movement. 

Hunger might be a cause of the liberation of the migratory 
instinct, but it could not determine the direction or the 
route of the flight. 

Internal Stimuli. 

The internal stimuli which may come into play in deter- 
mining migration are of two kinds, irregular and periodic. 

The irregular stimuli include hunger and the habit of 
imitation. The regular periodic stimuli are the sex 
impulse, occurring in the life of each individual, and 
perhaps also certain impulses due to a regular change in 
external conditions (e.g. seasonal) which have become 
rhythmically instinctive and no longer dependent on the 
external change. 

Hunger, 

This internal stimulus is so directly dependent on the 
external condition of food shortage that it has been 
discussed above under that heading. 

Imitation. 

Certain insects, particularly species of the genus Catop- 
silia and also P. cardui, have a habit of flying in short 
strings of four or five individuals in a “ follow-my-leader ” 
fashion. If one butterfly flies past another will leave its 
occupation and fly after it. 
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There is little doubt that this habit of imitation is 
occasionally a factor in migration. It will not apply to 
a very thin migration where the individual insects are out 
of sight of each other, but I have shown that, in Trinidad, 
if two or three butterflies in a thick migration were dis- 
turbed, others with which they came in contact were also 
put off their direction and flew rotmd aimlessly until they 
were gradually put on the track again by the main flight. 

I imagine that this habit of imitation also accounts for 
the usual small admixture of other species in a big flight 
chiefly of one kind. The migration of C. statira in Costa 
Rica described above is an example of this, showing that 
occasional specimens of C. argante, etc., had been unable 
to resist the impulse to join in. 

The Sex Impulse. 

That the sex instinct is sometimes bound up with 
migration it is impossible to deny. Otherwise one cannot 
understand the migrations which consist only of one sex, 
usually male, but occasionally only female. 

It is generally assumed that insects migrate before egg- 
laying. This is most certainly true of the migratory 
locusts, as in these the sexual organs do not fully develop 
until after the migratory flight is finished. 

According to Shannon (Harper’s Magazine, cxxxi, 1905, 
p. 617) Eimar records dragon-flies flying south in Sils 
Maria with ovaries full of ripe eggs. But in the majority 
of cases nothing is recorded as to the sexual condition of 
the migrants, and it is assumed rather than proved that 
they have not yet laid. 

The reason why in some species the flights consist only 
of males is still a mystery. One might be tempted to think 
that the females migrated at another time were it not for 
the record of a huge migration of Hibernia aurantiaria and 
defoliaria observed by Gaetke at Heligoland in 1872. In 
tins case no proof is needed that only one sex migrated, 
as the females of these species are wingless and cannot 
leave the ground. 

The maternal instinct which causes the parent to seek 
suitable food for her offspring has been mentioned above 
in coimection with food shortage. 

The method — chemotropic or otherwise — by which an 
insect recognises the food which its offspring requires is 
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difficult to compreliend. Still more so is the possibility 
that it might travel for long distances into a country that 
it had never seen, to find food that it will not eat, for 
offspring that it will never see. 

Rhythm. 

Once more we are faced with a subject about which 
little or no accurate knowledge is available. 

There is little doubt that in the lives of certain animals 
rhythms are set up by the regular occurrence of day and 
night, winter and summer, high and low tide, and other 
changes in the environment. These rhythms may become 
so engrained in the nature of the animal as to persist at 
least for a time if the external stimuli are removed or even 
rev'ersed. 

Thus certain plants when brought from one hemisphere 
to another keep for some time the old rhythm and flower 
or fruit at the wrong season. 

It is therefore possible, and so must be remembered, 
that if certain external conditions, which caused an insect 
to migrate, occurred sufficiently regularly, sufficiently 
frequently and over a sufficiently long period to set up 
such a rhythm, the migration might take place in an 
exceptional case when the stimuli failed to appear at their 
normal time. 

Such a rhythm, if based on a seasonal change, might 
occur every generation, or in a quicker breeding insect, 
every second or third generation, and might even be 
found in the case of a widely distributed species in localities 
where the necessary stimulus never occurs. 

Advantages and Disadvantages. 

Leaving the mechanistic side of the problem of migration 
we must consider the teleological aspect, the value of such 
a movement to the insect. 

There is no doubt that the migratory habit cannot be, 
on the average, an actual disadvantage to a species pos- 
sessing it, for in such a case it would lead to the extinction 
of the species unless correlated with some more advan- 
tageous character. 

If an insect is capable of living under varied conditions 
migration will cause it to be widely distributed. A glance 
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at the world-wide distribution of P. cardui and Danais 
ipilexippus shows the possibilities in this direction. 

On the other hand, some writers go to the extreme of 
tbinking that every movement must be an advantage, if 
not to the individual, at least to the species. The cases 
recorded of thousands of butterflies fl3dng out to sea 
should dispel the idea that it always benefits the individual. 

The failure of a regular migration to benefit the species 
seems to be illustrated by the puzzling case of the northward 
spread of P. cardui each year in Europe, which has already 
been alluded to. There is little doubt that an enormous 
number of individuals fly so far north that their ofispring 
are unable to survive the winter, for P. cardui cannot 
hibernate as do the related Vanessa io and F. urticae. 
Yet there is no evidence of any return flight, so that all 
these migrants are completely lost owing to their instinct 
failing to discriminate between “ far enough ” and “ too 
far.” . 

It is also difficult to find a value for the migration of 
enormous numbers of males of a species, when the females 
have stayed behind. There can be no question of avoiding 
overcrowding or of spreading the species into new localities. 
The case of Hib&nia aurantiaria has already been alluded 
to, in which aU the females are wingless. 

A necessity for intercrossing to prevent too close in- 
breeding might be suggested as a possible cause of this 
type of migration, but even if the value of the result is 
admitted, it is difficult to suggest why the effort takes the 
form of sudden migrations of large numbers of individuals 
in the same direction. 


Data required. 

Having reviewed the factors that are possibly concerned 
in migration, and having criticised the shortcomings of 
most of the evidence, we must point out the type of 
information that should be expected in future in an ideal 
case. The observations should include the following : — 

The locality of observation. 

The date or dates. 

The species concerned. If more than one, their relative 
frequency. 

The condition of the specimens. 

The approximate numbers of insects passing in a given 
time and in the whole flight. 
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The proportion of the sexes concerned. 

The sexual development of the individuals. 

The direction of ^ght. 

The height and thickness of the flight. 

The speed of flight. 

The width of the flight. 

The time of the start and finish of the flight or flights. 

The condition of the sky. 

The relation of the date to normal changes of season. 

The direction, force and constancy of the wind, and 
whether normal or abnormal. 

The temperature at the start and finish, whether normal 
or abnormal. 

The electrical state of the atmosphere before and during 
flight. 

Recent rainfall and humidity, whether normal or 
abnormal. 

Any differences in direction of flight at different times 
at the same place, with particular reference to 
regular diurnal changes or reversal. 

Any difference in direction of flight at the same time in 
different places, i. e. fan-shape spread or change in 
direction of route. 

A meteorological map of the district showing isobars, 
isotherms, wind and rain for the area of the flight 
during its occurrence and for the preceding few 
days. 

Any tendency of the insects to follow coast-line, roads 
or contours. 

Whether similar flights are known in the district, if 
rare or common, and if always the same species, 
direction and time of year. 

In case the migration can be traced over any consider- 
able part of its course as much as possible of the following 
addition information should be given. 

The locality of the start, its nature and vegetation. 

The date and time of start. 

The climatic conditions previous to the start. 

The route considered in relation to contour and to 
vegetafion. 

The duration of the daily flight or flights. 

The type of country and vegetation at the finish. 
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A few cases fully described with most of the above 
particulars would carry us farther towards solving the 
problems than many hundreds of incomplete accounts, 
and it is hoped that fortunate observers will soon bring 
forward some evidence. At the same time there is still 
room for every note, however fragmentary, which should 
be recorded in a recognised entomological journal, not in 
a newspaper or other transient publication. 

Final Conclusions. 

It is some consolation to find that after many years’ close 
co-operation and many hundreds of thousands of observa- 
tions and experiments, students of bird-migration axe still 
without a certain explanation of their phenomena. It is 
then easier to admit that in the study of insect-migration, 
with a few hundred fragmentary records, we are far from 
any solution of the numerous problems. 

Some innate tendency to migrate must be present in the 
species, but this will require a suitable concurrence of 
external conditions in order to develop. 

The question of the determination of direction still 
remains unsettled. An external factor, such as wind, 
cannot be said to be the real determining cause unless — 
other things being equal — migration takes place in all 
directions in the same proportions as the frequency of the 
prevailing winds and in the same relation to them. 

If an insect always migrates in one direction in a locality 
where the winds are constant it is difficult to prove the 
connection. If the winds are constant and the ffight 
variable, or if the winds are variable and the ffight con- 
stant, then the wind is not the chief factor. If both ffight 
and wind are variable, then a connection between the two 
must be sought. 

It is difficult to avoid considering that, in addition to 
the instinct to migrate, many species have also a tendency 
to go in a certain direction, ^though it is impossible to say 
by what means they know it. 

If this direction-tendency is strong they will migrate in 
that direction independently of external conditions. If it 
is weaker they will only migrate on those days on which 
the external conditions facilitate movenlent in that 
direction. If it is absent the direction will be entirely 
determined by external stimuli. 
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The only alternative that I can find to this suggestion 
of innate directional power is that mentioned above, that 
the tropisms of the insect must change according to tem- 
perature or perhaps moisture, so that an insect would fiy 
into a wind of one temperature and away from one of 
another. In this way an insect which flew into the warm 
winds and away from cooler ones would (in the northern 
hemisphere) gradually move south in spite of the changes 
of the wind. 

Between these two suggestions, and any others that can 
be put forward, future investigators must decide. 

Cairo, October, 1922. 
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IX. The Classification of the Family Carabidae. By 
Thomas 6. Sloanb. 

[Read May 2nd. 1923.] 

Ah arrangement of the Carabidae is put forward here in 
which the variation in form of the anterior cotyloid cavities 
is given a higher taxonomic value than has hitherto been 
the case. The old systems of classifying the Carabidae 
culminated in 1853 in the publication of Lacordaire’s great 
work on the “ Genera des Col4opteres ” ; in that year 
Schiodte inaugurated the new sjrstem which was briefly 
elaborated by Schaum in his paper, “ Das System der 
Carabicinen ” (1860). Schaum’s work formed the founda- 
tion for G. H. Horn’s very meritorious monograph “ On 
the genera of Carabidae with special reference to the fauna 
of Boreal America ” (1881). The influence of H. W. Bates 
on modem opinion was considerable, and others, including 
L. Ganglbauer, T. Tschitscherine, and E. Bedel, have 
suggest^ a good many alterations and modiflcations of 
Horn’s views. 

An important matter is the use of the right names for 
the tribes under the law of priority. I regard any name 
for a group of higher rank tWn a genus, which has been 
published, as the equivalent of a tribal name ; and, there- 
fore, believe that the names used by Bonelli for his stirpes, 
which were founded on genera, are to be taken as corre- 
sponding to the tribal names now employed. It seems to 
me that the validity of the names Pterostichini and Trechini 
depends on the recognition of Bonelli’s stirps-names. 

Below are given some notes on the taxonomic value of 
several parts of the body. 

SetosUy . — ^No attempt is made here to appraise the 
taxonomic worth of the innumerable differences in the 
development of setae and pubescence which are to be found 
in the Carabidae. The whole subject requires more 
attention than it has received. Good use can be made 
of setae and pubescence, especially for helping to define 
groups of genera in large tribes, and groups of species in 
large genera. Every external part of the body may bear 
setae in some species; I have seen a fringe of hair along 
the inner edge of t^e indexed lateral margins of the elytra 
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only in the genus Diodes. Parts on which setae are rarely 
found are the mandibles, lobes of mentum, indexed margins 
of prothorax and elytra, inner edges of anterior and middle 
cotyloid cavities. The males are remarkably villose on 
the under surface in some species of the genus Catascopus. 
In many species of the tribes Graphopterini and Anthiini 
the pubescence forms an ornamental pattern; this occurs 
nowhere else in the Carabidae. 

Fixed setae. — These are strong setae, or bristles, which 
occur at definite positions on various parts of the body. 
Their value in taxonomy is recognised, and usually they 
have been called tactile, or sensitive setae, but the term 
fixed setae, proposed for them in 1915 by Dr. Walther Horn, 
seems the best ; for, although some of them may be tactile, 
or sensitive, we have no &ect evidence that all are so. 
Another term for the fixed setae is macrochaetae. The 
supra-orbital setae of the head should not be given so high 
a taxonomic value as was placed upon them by G. H. Horn, 
but they are a very useful character. I do not know of a 
single case in the great tribe Harpalini where there is more 
than one supra-orbital seta on each side of the head, and 
in the equally important tribe Pterostichini it is very rarely 
that there are any variations from the normal number for the 
tribe, viz. two on each side. In the Carenides the number of 
supra-orbital setae is hardly more than a specific character, 
and in the Helluonini there are many Australian genera 
with one seta, though in all extra-Australian genera there 
are two. 

Head. — A. small supra-orbital nodule is found on each 
side of the head in several genera of the Scaritini {e.g., 
Passalidifis, Coplolobus, Cryptoscaphus, Haphtrachelus, 
Storthodontus and Saprostes. Comute processes also occur 
as a secondary male character in the Scaritini (Carenidium 
and Oxylobus sometimes with one mandible and one side 
of the clypeus more or less cornute), Siagonini (mandibles 
sometimes cornute), and Harpalini {Carterus with mandibles 
sometimes comute). 

Antennae. — Generally the antennae are more or less 
setaceous, sometimes they are moniliform. The African 
genus Stereostoma has the widest antennae known to me 
in the family. Its antennae are short ; joints 4-10 stout, 
but depressed and nearly twice as broad as long. Usually 
the basal joints to the number of two, three, or four are 
glabrous, but the antennae may be setose on all the joints. 
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The number of glabrous basal joints is a useful character ; 
the tribes Harpalini, Bembidiini, and Trechmi have invari- 
ably two joints glabrous, but in some other tribes the 
number is not so constant. The basal joint has normally 
a conspicuous fixed seta on the upper side towards the 
apex; this seta is absent in the subtribes Scaritides and 
Carenides, and in the genus Morio. Attention may be 
directed to the position of the antennae in the tribes 
Graphopterini and Anthiini, where they are inserted so 
much below the ridge which defines the front before the 
eyes, that they are on a level with the lower edge of the 
eyes, a character seen nowhere else in the Carabidae. 

Mandibles. — The mandibles very rarely have the basal 
angles of the upper side concealed by the clypeus, this I 
only know to occur in the tribes Migadopini and Scaritini. 
The outer side is usually concave in a longitudinal groove, 
or scrobe; towards the distal end of this scrobe there is 
sometimes a fixed seta ; the presence of this seta is a larval 
character, which, though of high taxonomic importance, 
has not quite so much value as a means of separating tribes 
as was attributed to it by G. H. Horn ; it may or may not 
occur in different genera of the tribes Migadopini, Pfero- 
stichini and Broscini, but, as far as I have observed, its 
presence or absence is constant in the other tribes of the 
family. 

Lahrum. — ^Normally the labrum is not wider than the 
clypeus ; but in the Carabini (where it is soldered to the 
clypeus) it is so at the apex; and in the Dryptini it juts out 
on each side beyond the clypeus. 

Mentum. — The mentum varies considerably; it always 
seems to have a sinus in the middle of the apex except in 
Brachylobus (Chlaeniini). Attention may be drawn to the 
orbiculate mentum of Drypa with its unusually narrow 
connection with the submentum. The submentum is 
sometimes armed with prominent processes in the male; 
the cases known to me where this occurs are Diodes and 
Phorticosomus gularis (Harpalini), and some species of 
Gigadema (Helluonini). 

Labium. — G. H. Horn said of the labium, “ in every 
dissection I have made three parts have been present ” ; 
he did not discuss the forms of these three parts, but 
referred the student to the 146 figures of the labium which 
he published. I am sure that in some cases Horn mis- 
interpreted the form of the labium, e.g. in Encdadus, 
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where the paraglossae are actually reduced to mere basal 
attachments of the ligula, which is wide at the base, and 
not as shown in Horn’s figure. Horn’s view as to the 
taxonomic worth of the labium is contained in the two 
quotations which follow : (1) “ From my own observations 
I t.hinlf the labium the most unsafe and unsatisfactory 
organ that can be made use of in classification.” (2) 
“ While I do not believe the ligula to possess the value 
assigned by some authors, it may be made useful.” Horn 
had given probably more study to the comparative 
differences in the form of the labium throughout the 
Carabidae than any other author, so that his views are 
entitled to great respect. The many variations in the 
shape of the labium (both ligula and paraglossae) which 
occur in the tribes Scaritini, HarpaUni and Helluonini 
indicate that this organ has not tribal value in the large 
tribes, though in the Scaritini the three forms illustrated 
by Horn’s figures 19, 20, and 22 have subtribal importance. 

Palpi . — Both the labial and maxillary palpi have been 
given a higher standing in classification than can be justified. 
Genera belonging to such widely separated tribes as the 
Hiletini, Broscini, Pterostichini, Chlaeniini, and Lebiini 
have in the male the apical joint securiform, in the female 
not unusually wide, though truncate at the apex; this 
difference is a very conspicuous one, yet it is only a 
secondary sexual character. In the comparatively small 
and compact group of the Carenides (tribe Scaritini) the 
apical joint of both palpi may be filiform (Scaraphites), 
or cultriform (Carenidium ) ; here it is not a sexual character. 
These cases suggest caution in using the form of the apical 
joint of the palpi in classification, though its value is some- 
times imdoubted {e.g. in the Bembidiini). The number 
of setae on the inner side of the penultimate joint of the 
labial palpi may vary within the limits of a tribe (e.g. in 
the tribe Harpalini, where it is a most useful group- 
character). The abnormal maxillary palpi of Amorpho- 
merus and Helluodes are referred to below. 

Elytra . — The elytra furnish many characters of taxonomic 
importance, which vary from those of tribal value, e.g. 
the lateral processes in the Ozaenini and the exceptionally 
long scutellar striole in the Migadopini, throi^h every 
gradation to merely specific distinctions. The interstices 
of the elytra seem to represent the main longitudinal veins, 
and the striae the spaces between these veins, of the upper 
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wings of the insect-group from which the Coleoptera are 
derived ; this view gives a reason for the taxonomic value 
of some features of the elytra, e.g. the fixed setae (macro- 
chaetae of the interstices). 

Undemings. — It has been thought that the venation 
of the underwings offers a character of great significance 
in the classification of the Carabidae, but my investigations 
have convinced me that the use of the venation in classify- 
ing the Carabidae is unlikely to lead to successful results. 
This is owing to the &ct that so many genera, or minor 
groups, have the underwings varying from those that are 
fully developed (i. e. folded twice towards the tip), to those 
that are mere rudiments. Only fully developed wings can 
be used satisfactorily for comparison with one another. 

Abdomen. — ^Hom attributed too high a taxonomic 
position to the separation of the posterior coxae by a small 
forward projection of the first ventral segment, though he 
saw that it lost its value in the Biachynini. He used this 
feature as one of importance to separate the Promecogna- 
thini and Enceladini from the Scaritini. In the Scaritini 
he said the coxae were contiguous, but the American 
genus Ardistomis and the Australian group Carenides have 
the posterior coxae separated. In the genera Catadromus 
and Oribazus the apical ventral segment interlocks with 
the elytra at the ante-apical sinuosities by an upturned 
process. A transverse sulcus beside the anterior margin 
of ventral segments 4-6 is an important character, but of 
less than tribal value. 

Coxal cavities . — The modifications of the parts of the 
prostemum and mesostemum which enter into the 
formation of the anterior and middle coxal cavities are 
now the leading featmes in the classification of the Cara- 
bidae. The first use of the cotyloid cavities, that I Icnow 
of, was by Leconte in 1853, when he indicated three forms 
of the anterior cavities, viz. “ open ” for those of the true 
Carabides, “ closed ” for those of the Elaphrides, and 
“ entire ” for those of Omophron. In 1881 Horn only 
recognised two forms — open and closed. In 1853 Schiodte 
saw the importance of the two forms of the middle cavities. 
In 1917 I regarded six forms of the anterior cavities as 
worthy of recognition. These were the following : — (1) 
The wholly closed form, in which the cavities are closed 
by a basal declivity which separates the coxae from one 
another behind, (2) The partially closed form, found 
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only in Omophroft, in wMch there is no basal declivity 
separating the coxae behind, the coxae being closed by a 
narrow union of the epistemum with the base of the proster- 
num on each side. (3) The open form, in which the 
cavities are open and the coxae contiguous behind. (4) 
The uniperforate type of the wholly closed form, in which 
the cavity has only a single opening inwards and the 
epimerum unites with the basal process on each side. 
(5) The biperforate t 3 ^e of the wholly closed form, in 
wltich there are two openings inwards caused by the 
development of a chitinous bar across the cavity from each 
side of the antefurca to the epimerum. The anterior 
opening is that through which the muscles and nerves of 
the leg pass into the prothorax ; the posterior one has no 
apparent functional use. (6) The false uniperforate 
modification of the biperforate t 3 rpe, which occurs only 
in the genus Silphomorpha. The allied genus Adelotopus 
has the true biperforate form of the cavity. In Silpho- 
morpha the posterior foramen of the biperforate form has 
been lost and the point of the epimerum has moved forward 
and become attached to the crossbar of the cavity, the 
result being a single opening inwards which is the homo- 
logue of the anterior foramen of the biperforate form, 
and not of the single opening of the uniperforate form. 
The families Hygrobiidae and Hydrophilidae have the 
anterior coxal cavities resembling those of Silphomorpha. 
All the Carabidae with the anterior coxal cavities closed, 
except Omophron, have the intercoxal process of the 
prostemmn forming a more or less abrupt declivity* at 
the base of the prostemum; from the basal declivity 
the intercoxal process extends forward and unites with the 
antefurca : this connection, which is explanate and fiat 
on its upper surface, helj» to strengthen the coxal cavities 
and support the base of the body. The term intercoxal 
plate has been suggested by me for this intercoxal explanate 
part. The connection between the point of the epimerum 
and the sides of the intercoxal declivity is beside the 
peduncle of the body and presents some differences. In 
Siagona and Pheropsophus the apex of the epimerum is 
merely applied to the declivity without being fused with 
it, but usually the parte are welded firmly together; in 

* The African species Morio gvineensis and Phtynodes wester- 
numni have the intercoxal declivity exceptionally reduced in height, 
and the apex of the epimerum unusually wide. 



240 


Mr. Thomas G. Sloane on 


many Pterostichidea the pointed epimjenim is received 
into a notch of the intercoxal declivity. 

Whether the fully closed or the open anterior cotyloid 
cavity is the more primitive form is a disputed subject, 
but probably everyone will agree that the partially closed 
form of Omophron is a link between the other two. If we 
consider the Omophion-form as leading forwards towards 
the fully closed one, we will consider the open form primitive, 
but if we regard it as a reduction foreshadowing a complete 
loss of the basal process of the prostemum we must put 
the fully closed cavity as the oldest one. My opinion 
favours the latter view, but I cannot bring forward any 
conclusive evidence in support of this opinion. I do not 
expect there will be any dissent from the view that the 
uniperforate is older than the biperforate form. 

The middle cotyloid cavities are confluent with one 
another above the intercoxal plate of the mesostemum, 
except in the tribes Ozaenini and Promecognathini, where 
I have observed that each cavity is divided completely 
from the other by a thin chitinous partition. 

Tihial spurs . — There are always two spurs attached to 
each tibia. The spurs of the anterior tibiae are not always 
similarly placed. They are truly terminal only in the 
tribes Ozaenini, Metriini, and Trachypachini,* though the 
term terminal has been applie^inaccurately by authors 
to the spurs in other tribes. The spur at the inner side 
of the apex, when both spurs are terminal, is evidently 
that which should be call^ the inner spur, but it never 
varies in its position throughout the Carabidae. It is the 
spur corresponding to that which is found at the outer 
side of the apex where both spurs are terminal, which is 
always the one which varies in position. Horn habitually 
called the spur of variable position the inner spur, a mis- 
leading term. Except in the three tribes with both spurs 
terminal the term outer is inapplicable to it, but it could 
be called the variable spur, or spur of varying position. 
Seeing that the other spur is always at the outer side of 
the apex, when both spurs are terminal, and that when 
the spur of varying position is not at the apex, it is always 
above the apex, the term upper may be correctly applied 
to it, and this term is used in this paper. 

Tarsi .- — In most Carabidae the males have the underside 

• Horn was in error in saying “ inner spur above the tip” for the 
Trachypachini, and the “ spurs distant ” for the Ozaenini. 
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of some of the joints of the anterior tarsi bearing vesture 
of variable form ; less frequently the middle tarsi also have 
vesture beneath, but only in species in which the protarsi 
have vesture. The vesture is usually of the same form 
throughout every tribe, and this is the case also throughout 
the great complex of the Carabidae-disjunctae ; but the 
Harpalini may be quoted as a tribe in which two types of 
vesture occur, viz. the spongiose and the biseriate forms. 
In several tribes, and some genera, in which it is normal 
for the males to have vesture on some of the tarsal joints, 
species occur with naked tarsi; therefore, though the 
presence of vesture in the males is a character of high 
taxonomic value, the want of it does not always help to 
decide the position of a species. 

Facies. — Horn has a good note on the value of facies “ to 
the practised eye,” but it is by no means easy even for 
the practised eye alwa)^ to place a species by its facies, as 
an examination of the genera Stenochila, Homothes, and 
Atranus (not to mention others) will show. 

It only remains to add that I believe that no character 
is so insignificant that it should not be used in classification, 
though only the knowledge of the expert student can tell 
the proper value to be placed on any feature. As far as 
possible, in the present state of entomological science, we 
should give preference to characters which may be examined 
without involving elaborate dissections. As knowledge 
increases, and accurately drawn figures become more 
plentiful, hidden characters will doubtless be more used. 
It cannot be too strongly emphasised that every badly or 
inaccurately drawn figure, and every careless description 
or diagnosis of a tribe, genus, species, or organ is a hindrance 
to progress. 

Two new tribal names have been introduced into the 
table which follows, viz. Disphaericini and Amorphomerini, 
each with only one genus. Thirteen tribes which are 
not in G. H. Horn’s list of tribes are recognised here, 
viz. Opisthiini, Notiophilini, Hexagoniini, Granigerini, 
Cuneipectini (Australian, one genus, two species), Merizodini 
(Australasian and South American, five genera, viz. 
Merizodus, Brachydema, Percodermits, Plerocyrtus, and 
Idacarabus), Disphaericini, Agonicini (Tasmanian, one 
genus, two species), Amorphomerini (African), Tetra- 
gonoderini, Fentagonicini, Fhysocrotaphini, and Zuphiini. 
Ten tribes to which Horn allotted full tribal value have 
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not been regarded as entitled to such high rank, though 
doubtless in most cases worthy of recognition as minor 
groups; these are Cychrini, Famborini, Mystropomioi, 
Nomiini, Psydrini, Morionini, Egini, Anchonoderini, 
Zabrini, and Zacotini ; all are noticed in the notes following 
the table. The six main divisions which are now proposed 
are not supposed to be subfamilies, but I believe that 
subfamily names, about equal in value to the tribe Scaritini 
in its widest sense, will be found useful when the Carabidae 
are more thoroughly classified. 

TABLE OP TRIBES 

1. (32) Middle coxal cavities not entirely inclosed by the sterna ; 

epimera of mesostemum attaining the coxae. 

CuABDAS DinvaciAE. 

2. (21) Anterior coxal cavities closed behind. Cababisab Claubae. 

3. (20) Frostemum with an intercoxal declivity, and with a 

longitudinal intercoxal part to support the peduncle 
of the body. 

4. (7) Anterior tibiae with both spurs terminal. 

6. (6) Mandibles without a fixed seta in scrohe. Frostemum 


not prolonged behind. Elytra with a process on each 

side OZAENiNi. 

6. (5) Mandibles with a fixed seta in scrobe. Frostemum pro- 
longed behind. Elytra simple at sides. . Mbtruni. 


7. (4) Anterior tibiae emarginate and with one spur above 

emargination. 

8. (11) Upper articulation-point of mandible with head concealed 

by the clypeus. 

9. (10) Body not pedunculate. Elytra 10-striate before apical 

declivity. Anterior tibiae not prolonged at outer apical 
angle MiOADOFuri. 

10. (9) Body pedunculate. Elytra never lO-striate. Anterior 

tibiae with outer apical angle prolonged. . ScAsmin. 

11. (8) Upper articulation-point of mandible with bead hidden. 

12. (17) Antennae arising under a distinct lateral ridge. (Body 

pedunculate.) 

13. (16) Mentum not supported at base by a projecting submentum. 

14. (15) Anterior tibiae emarginate, upper spur distant from apex. 

SlAGONDU. 

15. (14) Anterior tibiae obliquely grooved, upper spur set obliquely 

above outer one not far from apex. . Ekcxladini. 
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16. (13) Mentum supported at base by a projecting submentum. 

(Anterior tibiae emarginate, upper spur distant from 
apex.) Promecognathhii. 

17. (12) Antennae free at base. 

18. (19) Mandibles stout, a fixed seta in scrobe. Antennae not 

unusually setigerous Elaphkini. 

19. (18) Mandibles flat, rounded externally, no fixed seta present. 

Antennae with joints 2-6 bearing long setae projecting 
irregularly forward. Lobicehini. 

20. (3) Prostemum without an intercoxal declivity dividing coxae 

behind, — base of body supported by base of prostemum. 

Omofhbonini. 

21. (2) Anterior coxal cavities open behind. Caxabidae Apeetae, 

22. (23) Posterior coxae reaching side-margins of body. Anterior 

tibiae with both spurs terminal. , Trachypachini. 

23. (22) Posterior coxae not reaching side-margins of body. 

Anterior tibiae with the spur of variable position more 
or less above the apex. 

24. (29) Mandibles with a fixed seta in scrobe. 

25. (28) Anterior tibiae obliquely grooved, upper spur near apex. 

El3rtra with interstice 2 not imusually wide. 

26. (27) Head with two supra-orbital setae on each side. Elytra 

tessellated Opisthiini. 

27. (26) Head with one supra-orbital seta on each side. Elytra 

not tessellated. NEBRnNi. 

28. (25) Anterior tibiae emarginate, upper spur distant from apex. 

Elytra abnormally sculptured — ^interstice 2 forming a 
wide smooth space Notiophilijii. 

29. (24) Mandibles without a fixed seta in scrobe. 

30. (31) Head with one supra-orbital sets; front not bisulcate; 

antennae not received into a suborbital groove. Met- 
epimera not perceptible. Carabini. 

31. (30) Head with two supra-orbital setae ; front deeply bisulcate ; 

anteimae received at base into a suborbital groove. 
Met-epimera well developed. (Mandibles pluridentate.) 

Hiletini. 

32. (1) Middle coxal cavities entirely inclosed by the sterna, 

epimera of mcaostemum not attaining the coxae. 

CsBASmAX CaXlCXCTAE. 

33. (66) Anterior coxal cavities with a single opening inwards — 

the opening closed by the meeting of the epimerum 
with the intercoxal declivity. CsEABmAx UnrEBioxAtAE. 

34. (35) Maxillae with a movable hook at apex. HEXAGOEiun. 

35. (34) Maxillae without a movable hook at apex. 
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36. (65) Maxillary palpi normal — ^four evident joints. 

37. (56) Elytra vnth a plica near sides on under surface. 

38. (51) Elytra with edge of indexed margin interrupted by the 

inner plica towards apex. 

39. (40) Head with a suborbital longitudinal ridge. Gbakigxbini. 

40. (39) Head without a suborbital ridge. 

41. (42) Piostemum cuneiform at base. . . . CuNBiFECnNi. 

42. (41) Prostemum not cuneiform at base. 

43. (48) Prothorax with posterior fixed seta, if present, at basal 

angle. <?, if with any articles of tarsi clothed beneath, 
then not more than 1-3 of protarsi with vesture. 

44. (47) Palpi not subulate. 

45. (46) Maxillary palpi with penultimate joint glabrous. Antennae 

normally with joints 1-3 glabrous. ^ protarsi, if with 
vesture beneath, normally with articles 1-3 biseriately 


squamose PTBnosTtCHiin. 

46. (45) Maxillary palpi with penultimate joint setose. Antennae 

with joints 2 and 3 setulose. ^ protarsi with vesture 
beneath articles 1 and 2 Mebizodiei. 

47. (44) Palpi subulate BsHBinnin. 


48. (43) Prothorax with posterior fixed seta present but distant 

from basal angle. ^ protarsi with articles 1-4 spongiose 
beneath. 

49. (SO) Body pedunculate. Protboiax globose, constricted to a 

very narrow short basal stalk. . . Disfbaebiciei. 

50. (49) Body not pedunculate. ‘ Prothorax of normal shape. 

PsiEcnNi. 

51. (38) Elytra with inner plica not visibly interrupting margin 

towards apex. (Head normally with one supra-orbital 
seta on each side.) 

52. (35) Antennae with at least joints 1-3 glabrous. 

53. (54) Joint 1 of antennae normal. if tarsi clothed beneath, 

then with spongiose vesture Bbosciei. 

54. (53) Joint 1 of anteiuiae elongate (scapiform). ^ protarsi 

biseriately squamose beneath articles 1-4. Aoonicini. 

55. (52) Antennae with not more than joints 1 and 2 glabrous 

(rarely basal part of 3). (Prothorax normally with 
> posterior fixed seta wanting.* Head with one supra- 
orbital seta on each side.) ... . Habfauni. 


* There is a fixed seta at the basal angles only in the genera 
Diachromua and Dichirotrichiia; in OnatlMphanus orientdlis^ I)ej- 
there is a posterior fixed seta distant from the basal an^e, as in the 
Broscini. 
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56. (37) Elytra without an inner plica. 

57. (58) Mandibles with a fixed seta in scrobe. . . Treceini. 

58 . (57) Mandibles without a fixed seta in scrobe. 

59. (64) Mentum arcuately narrowed from base to apex, lobes more 

or less pointed. Sides of bead gently and obliquely 
narrowed to clypeus. 

60. (61) Head normal. Frothorax depressed (hardly ever narrower 

than head) Anchomenini. 

61. (60) Head narrowed behind eyes (hardly ever not narrowed). 

Frothorax narrow (hardly ever wider than head). 

62. (63) Taisi with ungues simple Odacaethiei. 

63. (62) Tarsi with ungues pectinate. . . Ctenodactyliei. 

64. (59) Mentum straight at sides, lobes wide, truncate. Sides 

of head with a strong sinuosity at base of mandibles. 

Cratoceriei. 

65. (36) Maxillary palpi abnormal, apical joint rudimentary, 

penultimate joint large, obtuse at apex, longitudinally 
3-sulcate on middle of upper and lower sides. 

Amorfhoheriei. 

66. (33) Anterior coxal cavities with two openings inwards. 

Caxabidab BirsanBATU. 

67. (100) Head without antennal grooves beneath. 

68. (71) Mandibles with a fixed seta in scrobe. 

69. (70). Elytra truncate at apex. Frothorax bordered on sides, 

sutures of prostemum visible. . . Brachyeini. 

70. (69) Elytra entire at apex. Frothorax constricted to a narrow 

base, lateral borders and sutures of prostemum not 
visible. (Body pedimculate. Maxillary palpi very long 


and narrow.) Afotomiei. 

71. (68) Mandibles without a fixed seta in scrobe. 

72. (73) Labrum with basal membrane exposed. . Liciniei. 


73. (72) Labrum with basal membrane concealed. 

74. (77) Elytra with a plica near sides on under surface. 

75. (76) Head with two supra-orbital setae in each side. Apical 

joint of maxillary palpi obliquely set on to penultimate. 

Faeagaeini. 

76. (75) Head with one supra-orbital seta on each side. Apical 

joint of maxillary palpi normally set on to penultimate. 

CHIAEEnEI. 


77. (74) Elytra without an inner plica. 

78. (97) Antennae inserted just beneath the pre-ocular frontal ridge. 

79. (96) Mes^epimeram and met-epistemum not reaching middle 

coxal cavities. 

80. (93) Antennae with joint 1 nonpal. 
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81. (82) Tibial spurs long, serrulate on lo-wer edge of outer side. 

TeTRAQOUODERIJ!!. 

82. (81) Tibial spurs short, not serrulate. 

83. (84) Spurs of anterior tibiae minute. (Head narrowed behind 

to a condyliform neck. Trothorax longer than broad, 
narrower at apex than at base.) . . . Agbini. 

8t. (83) Spurs of posterior tibiae of moderate length. 

85. (90) Labium with paraglossae adnate to ligula. 

86. (89) Ligula narrow, paraglossae always well developed. 

87. (88) Mentum supported at base by a projecting submentum. 

Lebuki. 

88. (87) Mentum not supported at base by a projecting submentum. 

PENTTAGONlaNI. 

89. (86) Ligula wide, corneous; paraglossae normally rudimentary 

(in Omphra narrow and a little shorter than ligula.) 

Helluonini. 


90. (85) Paraglossae free. 

91. (92) Body pubescent. Eyes inclosed at base in large setose 


orbits Physoceotaphisi. 

92. (91) Body glabrous. Eyes free at base. . ORTHOGOunsi. 

93. (80) Antennae with joint 1 scapiform. 

94. (95) Labrum narrower than clypeus. . . . ZuPHnsi. 

95. (94) Labrum wider than clypeus Deypuxi. 

96. (79) Mes-epimerum and met-epistemum reaching middle coxal 

cavities Moemolyciki. 


97. (78) Anteimae inserted far below the pre-ocular ridge (on a level 

with lower side of eyes). 

98. (99) Antennae inserted near eyes, lower edge of orbits emarginate 

anteriorly Geaphopteeini. 

99. (98) Antennae inserted at a distance before eyes, orbits evenly 

rounded. . AnTHiiin. 

100. (67) Head with distinct usually long antennal grooves beneath. 

PSEUDOMOEPHIM. 


It Las heen thought advisable to offer the notes which 
follow on some of the tribes tabulated above. 

OzAENiNi. — The genera Mystropomus and Ozaem are 
contribal. Horn rightly placed Mystropomus (as the type 
of a tribe) in his subfamily Carabinae ; but, misled by an 
erroneous interpretation of the form of the mesepimera 
in Pachytdes, he put the Ozaenini in his Haipalinae. 

ScARiTiNi. — ^Hom formal a mistaken idea of the form 
of the epilobes of the mentum in Sdiizogenius; the parts 
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shown in his fig. 23, and described by him as very wide 
epilobes, are reSly the inner parts of the lobes. A some- 
what similar concave mentum occurs in some species of 
Clivina {e.g. C. dentipes). 

SiAGONiNi. — ^This tribe belongs to Horn’s subfamily 
Carabinae, though placed by him in his Harpalinae.* 

Cababini. — The tribe Carabini as here intended includes 
the tribes Cychrini and Pamborini of Horn. 

Hexagoniini. — In his recent work on the types of 
Schmidt-Goebel Mr. H, E. Andrewes has shown that the 
view of the old authors who said that the maxillae in the 
genus Hexagonia had the inner lobe furnished with a mov- 
able hook is the correct one ; my examination of the genus 
supports this opinion. Horn declared that the idea of 
a movable hook at the apex of the maxillae was an error. 

Gbanigerini. — Bedel tabulated the tribe Granigerini 
(under the name of Cosciniini) as being without a fixed 
seta in the outer scrobe of the mandibles. The scrobe is 
plurisetose, but I believe the fixed seta must be considered 
to be present. In Mdaenus, the other genus of the tribe, 
the fixed seta is easily seen, there being no other setae 
present. 

Ptebostichini. — As here intended this tribe conforms 
more to Schaum’s ideas of its limits than to Horn’s, but 
I have excluded the Anchomenini which were included by 
Schaum. Horn’s tribes Morionini, Nomiini, Psydrini, and 
Zabrini, with the Amarini of European authors, are here 
brought into the Pterostichini. I can see no sufficient 
reasons for forming a distinct tribe for the Morionides, 
which are linked to the Pterostichini by the genus 
CcUadromus. Nomius and Psydrus f I regard as contribal ; 
sj^imens of N. pygmaeus and P. piceus have been examined 
without any reasons being found for considering them as 
other than nearly related species belonging to the same 
group as Mdisodera and many other Australian genera 
which I have ceased to regard as belonging to a tribe 
distinct from Pterostichini, thoiigh a group Nomiides may 
be admitted to take in these genera. In view of the varia- 
tions in the number of the supra-orbital setae of the head 
in other tribes it seems a mistake to try and limit the tribe 

* Cf. Dr. Walther Horn, Deutscb. Ent. 2Ieitsohr., 1907, p. 428. 

t Though Horn says that Psydms piceus Leconte has the tarsi 
not differii^ in the sexes, I find that the male has the protarsi with 
3 basal joints biseriately squamose beneath. 
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Pterostichini by this character, thereby excluding Zabma 
which has only one supra-orbital seta on each side. There 
are a few undoubted Pterostichides with only one supra- 
orbital seta, and, if the genus Amara be admitted into the 
tribe (and I see no sufficient reasons for excluding itj, a 
section of that genus has only one supra-orbital seta.* 

Disphaebicini. — It has seemed to me wrong to include 
the genus Disphaericus in the tribe Peleciini, therefore a 
new tribe has been proposed for it. It has the anterior 
coxal cavities with a single opening inwards, head with 
two supra-orbital setae on each side, three basal joints of 
antennae pubescent, posterior coxae divided, etc. Probably 
Disphaericus and Pelecium are the most archaic genera 
of the Carabidae-uniperforatae. 

Broscini. — The inclusion of the numerous genera of the 
southern hemisphere in this tribe gives it much wider 
limits than as diagnosed by Horn; therefore, I think it 
may well include his Zacotini, founded on the monotypic 
genus Zacotus, which is unknown to me in nature. 

Harpalini. — ^My ideas of this tribe agree with Horn’s 
with the exception of his inclusion of the genus Glyptus, 
which belongs to the Orthogoniini, as Schaum saw. I 
include here the Amblystomides, about the position of 
which group there have been differences of opinion, and 
on which a distinct tribe has been founded. 

Trechini. — The tribe as here tabulated agrees with 
Horn’s Pogonini. I regard Trechini as the name to be 
adopted as corresponding to Bonelli’s stirps Trechii and 
therefore entitled to priority. 

Anchomenini. — I am in accord with Horn and Tschit- 
scherine in recognising the validity of this tribe, which has 
been merged with the Pterostichini by Schaum and 
European authors generally. I follow Horn, though with 
some doubt, in referring Chaudoir’s Masoreides and Bates’s 
Perigoninae to the Anchomenini as subtribes. Horn’s 
term for the tribe is Platynini, but I think Anchomenini 
hds priority. 

* In Horae Ent. Soc. Boss., xzxv, 1902, p. 632 {ru^e), Tschit- 
schetine recorded that he knew of four species of the great genus 
Pterostichiis with abnormal supra-orbital setae, viz. the subgenera 
Hajiotapinits and Chaetaiichenium, with one seta on each side, and 
two species of the subgenus Amolops with five or six. His note also 
gives the facts about the supra-orbital setae in Amara which I have 
recorded above. 
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ODACANTHmi.— I merge with the Odacanthini the 
Anchonoderini and Horn’s tribe Egini. I would also 
place here the genus Stenochila, which* -has the anterior 
coxal cavities with a single opening inwards. 

CrENODAcryLiNi. — would place in this tribe the South 
American genera Plagiotelum and CalopAaena, both of 
which have the anterior coxal cavities with a single opening 
inwards. 

Cratocerini. — The genus Cratocerus is unknown to me in 
nature; the tribe has been tabulated from the genus 
Basolia. 

Amorphomerini. — This new tribe is founded on a new 
generic name which is now proposed to take the place of 
Trimerua Chaudoir (1878), which was preoccupied. It is 
a monotypic tribe, and perhaps the most aberrant in the 
whole family. Chaudoir saw that it required a new group, 
but, not knowing the male, he refrained from giving a 
decided opinion as to its position, merely suggesting that 
perhaps it came after Codes. Its afiSnities seem to me 
more towards the Pterostichini ; I have placed it at the 
end of the Carabidae-uniperforatae on account of its 
extremely isolated position. I do not accept Chaudoir’s 
diagnosis of his genus in every particular, especially with 
reference to the maxillary palpi, which he thought were 
3-jointed, but I have clearly seen the rudimentary apical 
joint inserted in the apex of the abnormal penultimate 
joint. 


Amorptaomerus, gen. nov. 

Middle coxal cavities entirely inclosed by the sterna, mes-epimera 
teaching the (x>xae. Anterior coxal cavities fully closed and with 
a single opening inwards. Ligula corneous, a little longer than 
broad, obliquely angustate to apex from anterior third ; apex wide, 
trisinuate, armed with a small mandible-like horn at each external 
angle; outer side bearing a median keel triangularly bifurcate 
before apex, triconcave (one apical concavity between the branches 
of the keel, and a basal one on each side to receive joint 1 of the 
palpus). Faraglossae cartilaginous, attached to under side of 
ligula, but not reaching to its apex. Labial palpi with penultimate 
article rather narrow, elongate, bisetose on inner side; terminal 
article widely cultriform. Maxillary palpi abnormal, stout ; article 
2 stout, bowed, incrassate; article 3 large, elongate, much longer 
and stouter than 2, obtuse at apex, setigero-punctate, upper and 
lower sides longitudinally 3-suloate in middle, median sulcus wide. 
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deep, punctate; article 4 rudimentary, reduced to a small nodule- 
like appendage inserted in apex of 3. Sfoxillae bilobed. Antennae 
with articles 1-3 glabrous. Head with one snpra-orbital seta on 
each side; front closely punctate. Frothorax closely punctate, 
two submarginal fixed setae on each side, the posterior one distant 
from basal angle. Elytra with a striole at base of interstice 2; 
stria 9 well developed and distant from border posteriorly; margin 
strongly sinuate on each side before apex, not interrupted by an 
inner plica, ^ protarsi with articles 1-3 dilatate and biseriately 
squamose beneath. 

Chlaeniini. — I would place in this tribe the Oodides as 
a subtribe, also the genera Callistus, Atranus, and Lomasa 
(1919). I have examined Atranus collaris Menetr., and 
Lomasa xanthacrus Wied., and found the anterior coxal 
cavities biperforate inwards. Atranus cannot be referred 
to the Pterostichini, as is done by European authors, nor 
to the Anchonoderides, as by Horn. Lomasa xarUhacrus 
is not a Lachnophoride, as thought by Chaudoir. 

Tetkagonoderini. — think this tribe should be accepted. 
Corsyra must be included here ; it has the anterior coxal 
cavities biperforate, and at least the spurs of the middle 
tibiae coarsely sernilate on inner edge. *' 

I^BUNi. — Since Horn’s monograph was published the 
tribes Tetragonoderini and Fentagonicini have been 
removed from his Lebiini, otherwise the tribe is here the 
same as with him. Chaudoir and Bates used many named 
groups in this tribe, but their groups seem either not to 
have been defined, or defined in a way that was not con- 
clusive. I formerly suggested a separate tribe for Miscelus, 
but now I am not sure of its validity. Until all those 
Carabidae which Horn grouped together in his tribe Lebiini 
are more thoroughly imderstood, the status of existing 
groups, and others which may be required, will be obscure. 

Physocrotaphini. — ^The three genera of this tribe are 
Physocrotaphics, Hdluodes, and Pogonoglossus. 

Orthogoniini. — Glyptus belongs here. It has the anterior 
coxal cavities biperforate. 
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Sitpplemmlary Note to The Classification of the Caiabidae. 

By Thomas 6. Sloahb.* 

PTBBOSTiOHiin. — On page 248 of my paper on “ The 
Claasification of the Caiabidae ” (these Transactions, 
1923) I published a footnote purporting to give the views 
of Tschitsch4rine, in 1902, on the variations in number of 
the supia-orbital setae in the tribe Fteiostichini, but my 
interpretation of his footnote 55 (Hor. Soc. Ent. Boss, 
zxav, 1902, 532) was erroneous in regard to the subgenus 
Ghaetaudienium (type Platysma convexipenne Eaiim., 
1860, Chili). 1 find that Tschitscherine in his diagnotis 
of Chadauchenivm (op. cti., xxxiv, 1900, 461) says : “ Tete 
. . . avec ^ chaque orbite les deux pores setigeres oidinaiies 
et, en outre, un ou deux pores suppl^mentaires places 
apres le deuxieme et davantage vers rint4rieui.” This 
leaves the Palaearctic HapMapinus (2 species) as the only 
genus of the typical section of the !^rostichini known to 
me as having but one supra-orbital seta on each side. 
It may be of interest to note that in the Australian genus 
Trichostemus (23 species) there are three species in which 
the supra-orbital setae vary from the normal number of 
two, viz. T. cyaneodnctus Boisd., and T. sup&rbas Cast., 
with three setae, and T. setosiceps SI, with four setae on 
each side. 

Debctlini. — I give below a short diagnosis of a new 
tribe that is required for the genera Dercylus, Asporina, 
and Physomerus of South America. I include Chaudoir’s 
genus Dercylodes in Dercyl%ts; Physomerus is unknown to 
me in nature. 

Middle coxal cavities entirely inclosed by the sterna, mesepimerum 
not attaining the coxm. Anterior coxal cavities closed and with 
a single opening inwards. Head stout, not constricted behind 
eyes ; orbits small behind eyes ; front with two rather deep parallel 
impressions; eyes distant from buccal fissure beneath; one supra- 
orbital seta on each side. Antennae rather stout, arising under 
a strong frontal ridge; joints 1-3 and base of 4 glabrous, 2 short, 
3 subequal with 1. Labmm 6-setose, median pair of setae near 


* This supplement and list of corrigenda were received from the 
Author after the publication of the original paper. — [H.E.] 
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togetlier. Frothoiax with a strongly impressed elongate sulcus 
on each side of base ; two fixed marginal setae on each side, pos> 
tenor seta at basal angle. Elytra striate; a scuteUar striole at 
base of interstice 1 ; interstice 3 without fixed setiferous punctures; 
base bordered; margin interrupted towards apex and with a 
distinct inner plica. Posterior coxae contiguous. protarsi with 
joints 1-3 widely dilatate and spongiose beneath, joint 4 small, 
emarginate — ^in Dereybis united with joint 3 at outer side of apex, 
in Agporina at middle of apex. 

The following particulars are added from an examination 
of Deroylus erenatm Schaom. 

Mentum deeply emarginate; sinus oblique on sides; epilohes 
narrow, a little prominent but obtuse at apex. ligula broad, 
corneous; apex with two distant setae; under surface keeled, a 
shallow longitudinal groove on each side to receive the elongate 
basal piece of the palp. Faraglossae cartilaginous, glabrous, 
small, not extending beyond ligula, adnate with ligula for three* 
fourths of length; apical fourth free and very narrow, pointed at 
apex. Labial palpi stout; penultimate segment short, asetoee; 
apical segment a little longer than penultimate, thick, truncate. 
Maxillae short, hooked at apex; outer lobe stout, biarticulate. 
Maxillary palpi with segment 2 stouter and longer than others; 
3 and 4 not long, equal, stout, 3 narrowed to base, 4 thicker than 3, 
truncate. Elytra with interstice & merged in lateral channel.* 

The affinities of these genera have been misunderstood, 
but the uniperforate anterior cotyloid cavities indicate 
their position, which I believe to be very near to the tribe 
Peleciini. Some conspicuous differences from the Peleciini 
are — ^head not constricted to a neck behind eyes ; prothorax 
with posterior marginal seta at basal angle; posterior 
coxae not separated; labium with paraglossae not ciliate 
within, not extending beyond ligula ; maxillae hooked at 
apex. 

In his “ Monographie des Oodides ” (Ann. Soc. Ent. 
Fr,, 1882 and 1883) Chaudoir referred the genera on which 
I have constituted the tribe Dercylini to the Oodides with 
some hesitation, for he says (p. 528) : “ dans aucun vrai 
Oodien on ne voit les profonds sillons sur le front et sur 

* The loss of the ninth interstice is found throughout the tribes 
Hiletini, Scaritini, and Peleciini, and also occurs in some members 
of the tribe Fteroatichini, e. g., genus Paranurus, and a few species 
of the genus Triehottemw. 
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les cdt4s de la base da corselet qu’oa trouve dans les 
Dercylus et les deux genres qui solvent.” 

COBBIGBNDA. 

Page 236, line 31, for Coplolobus read Coptolobiis. 

Page 238, line 40, /or six forms read five forms.* 

Page 238, line 41, delete (1).* 

Page 238, line 44, /or (2) re^ (1). 

Page 239, line 4, „ (3) „ (2). 

Page 239, line 6, „ (4) „ (3). 

Page 239, line 9, „ (5) „ (4). 

Page 239, line 15, „ (6) „ (5). 

Page 240, line 37, „ outer side read inner side. 

Page 242, table, section 11 (8), for bidden read not hidden. 
Page 242, table, section 15 (14), for outer read inner 
(terminal). 

Page 246, table, section 83 (84), for anterior tibiae read 
posterior tibiae. 

Page 248, footnote, Chaelauchenivm has more than two 
supra-orbital setae (see above, under Ptcrostichini). 

MooriUa, Young, N.S.W., 8.10.23. 


♦ I only know of five forms of the anterior cotyloid cavities, the 
closed form when first mentioned should not have had a number 
assigned to it. — T. G. S. 
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X. Observations on the Groidh of the Larva of the Puss 
Moth, Dicranura vinula F. By George B. Walsh, 
B.So. Communicated by E. C. Bedwell. 

[Read llay 2nd, 1923.] 

In an attempt to gain some idea of the rate of growth of 
a lepidopteroua larva, a score of larvae of the Puss Moth 
were reared from the egg to the pupa; each day at the 
same houi they were measured with a millimetre rule, 
from the anal extremity, neglecting the tails, to the head, 
and weighed on a delicate chemical balance, reading to 
O'OOOl gram. Owing to the fact that the larvae moulted 
at difierent intervals,* it was found very difficult to 
average the results, the difficulty being increased by sexual 
difEerences of growth. It was found better to collate 
the results from one example, and consequently the 
following conclusions apply to a fairly typical female, 
whose numbers referring to length, weight, times of 
moulting and age are a pretty good average of the fourteen 
specimens whi^ completed their larval life. Each larve^ 
was reared separately in a well-ventilated small cage, 


Table I. 


Week. 

Day. 


1 

2 

3 

B 

5 

6 

7 

m 

15 

18 


37 

54 

■9 

73 


71 

71 


177 

223 


276 

■SI 

274 

247* 

352 

468 

623 

We^ 


IV 

1395 

1541 

■EWi 

1452 

1411 

1336* 

1665 

V 

2073 

2262 

2834 

3495 

4772 

■it 9811 

6451 

VI 

6982 


6653 

6219* 

7986 

9392 


VII 

15118 


21731 

26922 

EMia 


33123 

vni 

34981 

Mil 

37876 


41313 


39311 

IX 


MHifl 











Weight of Pubs Moth larva (■0001 gm.). 


In two extreme cases, the moults and pupation took place 
9, 16, 27, 39, and 53 days; and 8, 15, 27, 44, and 73 days 
^pectively, the former being a female and the latter a small male. 
TRANS. BNT. SOC. LOND. 1923 .— PARTS I, H. (JULY) 
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intended to prevent as far as possible all 'wandering from 
the food-plant with consequent loss of feeding. The 
food consisted of sallow, plugged in a small vessel of water, 
and both food-plant and water were changed every day. 
Presumably owing to the care taken in this way, the 



larvae were kept quite free from disease. Two of the six 
deaths were due to escapes, and the other four were due 
either to accidental damage sustained when the cater- 
pillar was being removed from the silken pad in which it 
had entangled its pro-legs prior to ecdysis, or to the 
inability of the moulting larva to escape from its exnvium 
after such removal 



ike Omrih of tJie Larva of the Puss Moth, 2!^ 

The weights are recorded in Table I, each unit repie- 
aenting *0001 gram. Throughout the tables and diagrams, 
a momt is represented by an asterisk (♦). An attempt 
has been made to represent these results diagrammatically 
in Fig. 1, but, owing to the small scale which has had 
to be employed, the lower part of the curve unfortunately 



Fiq. 2. 

shows no detail. The most obvious conclusion is that the 
^s Moth larva just prior to pupation is about 2,400 
times its weight on the first day of its active life, as corn- 
ered with a total increase for man of about 20 times, 
^e difierence is, of course, due to the fact that a human 
being wdergoes a considerable amount of growth while 
in the intra-uterine stage, while lepidopterous egg?, owing 
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to their enormous numbers, contain relatively little 
nourishment for the embryo. 

The numbers and to a less extent the curve show clearly 
the larval instars — ^in this case five — and in the last instar 
the occurrence of a distinct break in the rate of growth 
on the 48th day. 

In Fig. 2 the figures for a single instar have been 
represented graphically on a much bigger scale ; and from 
this it is possible to recognise clearly the four subdivisions 
into which an instar naturally resolves itself. 

(а) A period of rapid growth, of shorter duration in 

the early instars and of relatively much longer 
duration in the last instar. 

(б) Cessation of feeding* and growth, and complete 

emptjdng of the alimentary canal of all food and 
excreta ; it was interesting to note that in practi- 
cally every case of the dozens observed the last 
particle of frass was pink or red. This stage 
occupied one day or less. 

(c) A period without feeding accompanied by relatively 

small loss of weight. During this stage the larva 
remained quite quiescent, and the loss of weight 
was due to respiration and transpiration. (In the 
case of a larva this seems a more appropriate 
term than perspiration.) 

(d) Eelatively heavy loss of weight, due to ecdysis. 

In Table II the numbers represent the increase or 
decrease of one day’s weight on that of the previous day ; 
and these yield interesting quantitative values for the 
four stages of the instar. 

(а) The rate of growth is most rapid during the first 

instar, and least rapid during the last. 

(б) The break in the graph on the 48th day reveals 

itself as a marked decrease in the rate of growth ; 
this second sub-period in the fifth larval instar 
is doubtless accompanied by marked internal 
developments preparatory to the profound changes 
associated with pupation. 

(c) The rate of growth varies somewhat, although it 
was not possible from my observations to trace 

In one case a caterpillar in its fifth instar was observed to be 
feeding greedily on the day before it started to spin its cocoon. 
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anything more than a very rough dependence on 
the weather. If we consider only the days on 
which there was actual growth, and neglect the 
second sub-period of the fifth instar, which in a 
sense is scarcely larval but rather preparatory to 
the imaginal life, the average rate of growth for 
the 32 days of actual feeding between the Ist and 
the 48th is 0-30, comparing the increase in 24 hours 
with the weight for the previous day. Expressed 
mathematically, the weights during the actual 
feeding during any one larval instar lie on a curve 
which can bo represented by the general formula — 

y, = ar* 

where 

y, = the weight at the end of the arfih day of the 
instar. 

a = the weight immediately after ecdysis. 

r — the general ratio deduced above — i. e. 1‘30. 

X ~ the number of days which have elapsed 
since ecdysis. 

Such a graph is an example of a logarithmic curve. 

Table II. 


Week. 

Day. 

1 

2 

3 

4 

5 

6 

7 

I 


'0-20 

0-44 

0-42 


0-42 




II 

-0-02 

0-00 

-O-OP 

1-53 

■iWiI 

0'31 

HiIikI 

III 

-001 

-0-09* 

0-42 

0-33 

KEll 

0-27 

0-25 

IV 

0-41 

010 

—0-04 

-001 

-003 

-0-05* 

0-25 

V 

0-24 

0-09 

0-25 

0-23 

0-33 

013 

019 

VI 

0-08 

-0-04 

-0 01 

-0 06* 

0-28 

018 

0-35 

VII 

0-20 

0-18 

0-22 

0-24 

010 

0-02 


VIII 

006 

003 

0-04 

0-02 

0-07 

-0-02 

-0-02 

IX 

-0-07* 














Daily fractional increase in weight of Fuss Moth larva. 


(i) The average loss of weight preparatory to ecdysis is on 
the average 0-05 of the body weight, i. e. the 
alimentary canal contains 0*05 of the total weight. 
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The material present in the canal consists of fresh 
food at the buccal end and of waste at the anal 
extremity. Thus the value in fresh food of the 
material filling the alimentary canal is 0’05 X 
i. e. 0"075 of the body weight. If we take the 
conservative estimate that the weight of fresh food 
eaten is twice the body increase, the weight of 
food eaten per day is 0*60 of the body weight. 
Hence the alimentary canal is completely emptied 
8 times every 24 hours, or, in other words, the 
average time for food to pass from mouth to anus 
is, probably as an outside estimate, only 3 hours, 
(e) The loss of weight during the days following the 
emptying of the gut and immediately preo^ng 
ecdysis is on the average 0*02 of the body weight. 
This is due to loss of carbon dioxide and water 
vapour, and may probably be taken as the 
approximate factor for every day of the larval 
life. 


Table III 


Week. 

Day. 

B 

2 

3 

4 

5 

6 

7 

I 

3-25 

5*26 

5-25 

6-5 

60 

70 

70 

II 

70 

7*0 

6*.5* 

90 

9-5 

110 


III 

mw [iB 

9-75* 

11*5 

11*5 

12-6 

13-5 

150 

IV 

BlTliB 

17 0 

160 

170 

160 

14’5* 

16-5 

V 

vTnfl 

23-0 

23-0 

230 

220 

240 

22 0 

mm 

KTrifl 

25 0 

25-0 

200* 

270 

300 


■vtI 

33-0 

35-0 

38-0 

380 

440 

430 

430 


46 0 


520 

490 

500 

540 

510 


41-0* 






^ 



Growth in length of Puss Moth larva (Unit = 1 mm.). 


Table III shows the values obtained for the length each 
day, these quantities being represented graphically in 
Fig. 3. The result obtained depended somewhat on 
the attitude of the larva, but as far as possible all the 
numbers refer to aimilar positions; and in the diagram 
the graph has been slightly amended to correct errors 
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• 

obviously due to change of position. The graph shows 
clearly once more the five instars, each consisting of a 
period of rapid growth, then a pause (without, however, any 
shrinkage in length and sometimes with an increase),followed 
by a relatively great shrinkage, and finally the moult. 



C'vouith on Itnglk 0 ^ Tu 5S MolK luTva 
Fig. 3. 

The daily fractional increase in length is, of course, much 
less than that for weight. Since mass is proportional to 
the cube of the length, the factor for length should be 
i.e. 1‘09. The actual experimental result obtained 
as an average for the 32 days mentioned before is 1*11, 
which, considering all the somrees of error, seems a 
sufficiently close approximation. 

TRANS. ENT. SOC. LOND. 1923. — PARTS I, H. (JULY) S 
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XI. Tkysanura, Termitidae and Embiidae coUeOedin Meso- 
potamia and N.W. Persia by W. Edgar Evans, B.Sc., 
late Capt. R.A.M.C., and Ar. P. A. Bunion. By F. 
SiLVESTRi. Communicated by K. J. Morton. 

[Read May 2iid, 1923.] 

Plates VII-X. 

In this note are recorded 7 species of Thysanura, 3 of 
Termitidae and 2 of Embiidae, chiefly collected during 
1918-19. 

Of the 7 species of Thysanura two are new and of these 
the species of Lepisma is very remarkable for the presence 
on the eighth abdominal tergite of a tuft of rigid setae, 
which bears a relation, very probably, to its myrmeco- 
philous habit. 


Ordo THYSANURA. 

Earn. Lepismidae. 

Lepisma evansi sp. n. 

(Tab. VII.) 

Corpus (in alcool ct squamis denudatum) ochroleucum, thorace 
quam capul et qnam abdominis basis aliquantum latiore, abdomine 
gradatim angustiore, squamis ? (in exemplis typicis omnibus 
abruptis !). 

Caput antice setis sat numerosis robustis in apice incisis et setis 
brevioribus attenuatis instractum, supra ante oculos setis robustis 
4-5 longitudinaliter uniserialis, oculis sat parvis, antennis (in 
exemplis typicis baud integris) medium corpus baud attingentibus 
articulo primo c. J- longiore quam latiore, articulis ceteris a decimo 
quarto in articulinis duobus gradatim magis elongatis divisis, sells 
et sensillis vide tab. VII, fig. 2 . Mandibularum stipites setis numerosis 
robustis in apice incisis instructi; palpi maxillares? (in exemplis 
typicis abrupt!) ; palpi labiales articulo ultimo paulo longiore quam 
ad apicem latiore. 

Thorax quam abdomen c. g brevior et quam ejusdem basis c. » 
latior; tergitoruin margine lateral! macrochaetis nonnullis, margine 
postico macrochaetis nullis, pro macrochaetis setis minimis paucis 
TRANS. ENT. SOC. LOND. 1923. — PARTS I, U. (JULY) 
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instructo, pronoto sensillis longis duobus Bublateralibus, meso- et 
meta-noto'sensillo longiaeto sublaterali postico et sensillo longiseto 
postico sublaterali instructis. Metastcmi pars mediana subcordi- 
formis, parum ad basim latior quam longior, postice rotundata, 
setis vide tab. VII, fig. 4. 

Pedes sat longi, paris tertii setis et spinis vide tab. VII, fig. 5. 

Abdomen tergitis macrochaetis posticis 2+1+1 + 1 + 1 + 
1 -)- 1 + 2 nee non setis numerosis bievibus et seta breviore inter 
Betas breves instructis, tergito 8° medio postice setis numerosis 
robustis sat longis acervatis aucto. Tergitum decinium parum 
minus quam duplo longius quam ad basim latius, latcribus parum 
convergentibus postice profunde sinuatum, angulo postico macro- 
chaeta longa aucto. 

Urostemum primum postice medium parum productum setis 
duabus brevibus ct seta breviore instructum ; urostemum secundum 
setarum pcctiiie lato mediano; urostema .3-8 setarum pectinibus 
tiibus quorum mcdianum aliquantum latius cst. 

Stili in segmentis 8° et 9“ (in exemplis typicis abrupti). 

Subcoxae urostemi 8* angulatim externc et interne aliquantum 
pi'oductae ; subcoxae urostemi 9* paite apicali interna longa 
angiistata apice acuto quam interna circa duplo longiore. 

Penis brevis crassus; paramera perparva. 

Cerci? (in exemplis typicis maxima pro parte abrupti). 

Long. corp. mm. 12, lat. thoracis 3, long, antennaram certe baud 
integrarum mm. 5, palpi maxillaris ?, pedum paris tertii 4, cercorum ? 

Habitat. In an ants’ nest at Jebel Hamrin, N.E. of 
Bagdad, November 1918 (Evans). 

Observatio. Species haec urotergitorum setarum posti- 
carum numero et dispositione, urotergiti 8* setis medianis 
numerosis acervatis distinctissima est. 

Isolepisma kraepelini (Eseb.). 

Syn. Otenokpisma kraepelini Esch., Syst. Lepesm. 

1905, pp. 90-91, fig. 37. 

A young female of this species was collected by Dr. 
Buxton under a palm near Amara. 

This species was known until now only from Greece. 

Ctenolepisma longicaudata Esch. 

Mensil (North Persia) and 'Haifa (Palestine, in houses), 
collected by Dr. Buxton. 
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Ctenolepisma kervillei Silv. 

I associate with this species two young specimens 
collected by Capt. Evans at Jebel Hamrin in 1918. 

Thermobia domestica (Pack.). 

Amara and Bagdad. Dr. Buxton remarks “ common in 
houses.” 

Lepidospora buxtoni sp. n. 

(Tab. VIII-IX.) 

Corpus etramineum. 

Caput antice setis numerosis brevibus et macrochactis nonnullis, 
latcraliter setis brevibus, parum numerosis et macrochoetis non- 
nullis instnictum, cetero squamis vestito. 

Antennae in ezemplo typico baud integrae, articulo primo parum 
minus quam duple longiore quam latiore, setis et sensillis partis 
proximalis vide tab. VIII, figs. 2. 3. Palpi maxillarcs tenues, 
longi; palpi labiales articulo ultimo aliquantum longiore quam 
latiore. 

Tborax quam caput parum latior et quam abdominis pars basalis 
etiam parum latior, tergitis posticis setis minimis paucis, lateraliter 
postice seta robusta sat lunga et margine cetero laterali setis bievibus 
et setis sat longis 2-3 instructis ; nicso- et mcta-noto utrimque antice 
setis sat numerosis brevibus robustis etiam instructis. 

Pedes paris tertii vide tab. VIII, fig. 6. 

Abdomen postice gradatim aliquantum angustius, tergitis praeter 
squamas margine postico laterali macrocliaeta longa robusta et 
setis nonnullis sat longis et aliis brevibus, margine postico setis 
nonnullis brevissimis instructo, tergito dccirao aliquantum ad 
basim latiore quam longiore, lateribus convergentibus margine 
postico sat profunde sinuato, angulo postico macroebaeta longa, 
robusta instructo, sternito primo triangular! acuto, subcoxis setis 
paucis brevibus lateralibus ct aliis submedianis, stemitis 2-7 postice 
setis 4 brevibus medianis et setis nonnullis sublatcralibus et laterali- 
bus instructis, segment! octavi stemo subsemiovali ; vesiculis 
Bubcoxalibus in segmentis 2-7, stilis in segment! 2-9 sistentibus, 
stilorum setis vide tab. VIII, fig. 2. Ovipositor crassiusculus, attenu- 
atus apice acuto, pcsudoarticulatus, stilorum IX apicem attingens, 

Cerci attenuati, in exemplo typico baud integri quam corpus 
breviores, partis proximalis setis et sensillis vide tab. VIll, fig. H- 

Long. corp. mm. 6 ; lat. thoracis 1'4, long, palporum maxillarium 
1'26, antennarum?, pedum paris tertii 2’70, ovipositoris 0’85, 
cercorum 7. 
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Antennarum articulua secundus parte apical! interna in processum 
orassiusculum brevem nt tab. IX, figs. 3, 4, demonstrat, instructo. 

Urotergitum decimum ab ejusdem feminae angulis posticis 
longioribus, angustioribus et setis nonnullis praecalibus instructis 
differt. 

Penis brevier; paramera longa, vix clavata. 

Habitat. Mesopotamia : Amara (P. A. Buxton). 

Observatio. Species haec ad L. escherichi Silv. proxima 
est, sed thoracis et abdominis setis marginalibus dors- 
alibus, praeter lateralis, brevissimis, feminae urotergito 
decimo minus profunde inciso, mans antennarum articuli 
secundi apice interne aliquantum producto bene distincta 
est. 

Fam. Japygidae. 

Japyx gigas Brauer, var. syriaca Silv. 

Specimens were collected by Capt. Evans at Jebel 
Hamrin and by Dr. Buxton at Amara. This form was 
founded by me on specimens from S 3 ma ; I have specimens 
collected by Dr. Buxton at Jerusalem (Palestine) also. 

Ordo ISOPTERA. 

Earn. Teemitidae. 

Hodotermes vagans Hag. 

A few workers and willed from near Ruz, N.E. of 
Bagdad and near Kasri Shmn, N.E. Persia {Evans). 

Hamitermes vilis (Hag.). 

Workers and winged taken under a stone at Jebel 
Hamrin, N.E. of Bagdad, November 1918 {Evans). 

Microcerotermes diversus Silv. 

Winged and workers at Amara on the Tigris {Evans and 
Buxton). 

Ordo EMBIOPTERA. 

Earn. Embiidae. 

Oligotoma nigra Hag. 

Winged at light and under a clod of earth at Amara, 
August 1918 {Evans). 
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Embia persiea. 

I associate with this species immature females and 
winged males collected at light and under a clod in a garden 
at Amara in 1918 {Evans). 

This species requires comparison with Embia savignyi, 
of which it may be only a variety. The males seen by me 
differ from those of E. savignyi from Egypt, apparently 
in the apex of the basal part of left cercus being shorter 
and not arched and in the first joint of the same cercus 
being more prominent internally (cf. tab. X). 

Explicatio Tabulorum. 


Tab, VII. 

Lepisma evansix 1, animal pronum; 2, antennae para proxi- 
malia ; 3. palpi labialia pars distalis ; 4. metasterni pars mediana ; 
5. pea paria tertiij 6. ejuadem tibiae pars apicalis; 7. urotergiti 
quinti dimidia para; 8. urotergiti oetavi pars mediana et lateralis; 
9. ejusdem pcnicilli raediani seta; 10. urotergitum deoimuni; 
II. urostemum quintum; 12. nrosterna 7'"" ad 9™ cum pene. 

Tab. VIII. 

Lepidospora buxtmi, femina : 1. corpus pronum ; 2. antennae 
pars proximalia prana; 3. eadem supina; 4. palpus maxiilaris; 
5. palpus labialis; 0. pcs paris tertii; 7. ejusdem tibiae pars 
apicalis; 8. urotergiti quinti diitudia pars; 9. urotergitum deci- 
mum; 10. urosterna primum ct secundum; 11. cerci lateralis 
pars proximalis. 

Tab. IX. 

Lepidospora huxloni : 1. urosterna septimum ad nonum cum 
ovipositore; 2. stilus nonus; 3. maris antennae lac vac para 
proximalis prona; 4. eadem supina; 5. mails urotergitum deci- 
mum ; 6. urosterna 7“"’ ad nonum cum pone et parameiis. 

Tab. X. 

Embia persiea, mas. : corporis pars postica .supra, lateraliter et 
subtus inspecta. 
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XII. On the Larva of Pterocroce storeyi, With. (NeniO' 
pteridae). By H. Eltringham, M.A., D.Sc., with 
additional notes by E. N. Willmer and C. B. 
W1LLIAM.S. 

[Read May 2nd, 1023.] 

Plate XI. 

At the meeting of the Society held on November 1st, my 
friend Prof. Poulton exhibited living examples of a curious 
creature found in caves in Egjrpt. The specimens had been 
brought to the Hope Department by Mr. E. N. Willmer 
of Corpus Christi College, Oxford. Prof. Poulton subse- 
quently handed them to me for further examination, and 
I have made a drawing of the insect, which is reproduced 
on the accompanying plate. 

A similar creature was rather fully described some sixty- 
five years ago by Schaum, though the first notice of such 
an insect is in a letter from M. Roux to the Baron de 
Fdrussac, written at Thebes in Peb. 1832, and published 
in the Ann. des Sci. Nat., vol. xxviii, 1833. In this letter 
M, Roux says : “ I have come across an animal so extra- 
ordinary, so peculiarly formed, that before constituting 
a genus of the apterous hexapods, I send you a drawing 
of it. I found it running on the sand which encumbers 
the interior of the tombs in the rock in the vicinity of the 
Ppamids of Giseh. I name it Necrophylm arenarius.” 

Baron Fdrussac in a footnote says : “ Is this singular 
creature not rather the larva of some insect, perhaps a 
Mantispa or Raphidia? This could not be determined 
from the author’s drawing, which leaves much to be 
desired. Examination of the example itself will doubtless 
throw some light on this cruious point.” 

The drawing referred to is evidently incorrect in several 
details. The po.sition of the front legs is wrong, and the 
shape of the body is not fully indicated, whilst a slightly 
enlarged drawing of the head shows a structure of the 
mandibles and antennae not found in the specimens 
examined by the TOter, nor, evidently, in those described 
by Schaum. 

Roux’ figure was copied by Westwood in the Intro- 
duction to the Modern Classification of Insects, vol. ii, 

TRANS. ENT. SOC. LOND. 1923. — PARTS I, II. (JULY) 
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p. 56, f. 66, 1 (1840). Westwood states on p. 55 that it 
appears to him “to be a Neuropteroiis larva, exhibiting 
considerable affinity with the larvae of the Hemerobiidae. 
If the relation of the Nemopterae with that family be 
proved, is it possible that this may be the larva of that 
genus? ” 

Schaum’s paper which appeared in 1857 was evidently 
unknown to the late Dr. Sharp, whose figure in the Insecta 
of the Cambridge Natural History is admittedly copied 
from that of Roux. The figure in the Genera Insectorum 
(Neuroptera) is taken from Schaum. The larva is men- 
tioned also in Cassell’s Natural History, vol. vi, p. 13, 
and by Lefroy in Indian Insect Life, p. 152, with a drawing 
which again is copied from Roux. Lefroy states that a 
similar insect was found in a house in India. 

The only extensive account is that of Schaum, in Berl. 
Ent. Zeit., vol. i, pp. 1-9 (1857). That author’s speci- 
mens were obtained in Feb. 1852 in the tombs of Beni 
Hassan, 200 feet above the level of the Nile. He obtained 
twenty examples, but could discover nothing of the habits 
of the insects beyond that they lived on the surface of the 
debris, and moved with equal facility both forwards and 
backwards. I may add that they can also move sideways 
with some agility. 

The accompanying plate illustrates the general appear- 
ance of the creature. The specimen from which it was 
drawn was about 8*5 mm. in length from the tips of the 
jaws to the extremity of the abdomen. The surface is 
sparsely dotted with small blunt whitish papillae,* and 
also with a few very minute spines. These seem to serve 
the purpose of holding grains of sand on the body, though 
they are not actually adhaesive. Had I possessed more 
material it would have been interesting to make a closer 
study of the anatomy and segmentation, though careful 
examination of the single example I have at present 
mounted seems in most respects to correspond with 
Schaum’s description. 

There is no mouth, but the two sickle-like jaws are 
formed of an upper and lower portion (really mandible 
and maxilla) easily separated with a needle. Schaum 
states that these jaws communicate through internal 
passages with the oesophagus, which is a long tube passing 

* These are similar to the “ dolichasters ” described by Tillysrd 
(in Psyc?iopm) Proc. Linn. Soc. N.S.W., 1918, xliii, Pt. 4, p. 800. 
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down the extended neck and widening into a crop in the 
thorax, whence it passes by a more constricted portion 
into the stomach, which is reniform. He states that there 
is no posterior opening of the stomach, so that the food 
must be entirely assimilated. The jaws are suctorial 
tubes, and doubtless the creature lives entirely on the 
juices of its pre}^ There is a small intestine into which 
open Malpighian tubules. 

The head of the insect is of the shape shown in the 
figure, and bears the eyes, the jaws, a pair of very delicate 
thread-like antennae, and the two labial palpi, hidden in 
the drawing by the jaws. The latter act as suctorial 
fangs. The antennae scarcely described by Schaum are 


a 



as shoOTi at a in the text-figure. Arising from the small 
basal part (not shown) there is a long joint, followed 
by nine to eleven small joints quite distinct under a high 
power. The number of joints appears to vary in difierent 
specimens. The last joint has on it three .small setae 
shown more highly magnified at b. One of the palpi is 
shown at c, and my drawing differs slightiy though not 
materially from that of Schaum. The eyes I have not 
been able to examine critically. Schaum merely states 
that there are six on either side, but the question of whether 
they consist of six ocelli, or a compound eye of six facets, 
must await the acquisition of further material. 

The prothorax consists of a somewhat pyriform portion 
from which extends the characteristic long “ neck ” which 
gives the insect so remarkable an appearance. Schaum 
states, and I think correctly, that the cuticle of the basal 
part is invaginated at the anterior end and then extended 
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to form the neck, so that the latter is merely a hardened 
extension of the connecting membrane between the 
prothorax and the head. 

According to the author quoted, the shape of the abdo- 
men varies considerably in relation to whether the creature 
has fasted or had a full meal; in the latter case being 
convex in front and pointed and coniform posteriorly, 
while in a starved condition the abdomen becomes flattened 
and shorter behind. The single example from which my 
drawing was made had certainly fasted, since I had been 
unable to induce it to attack any of the small insects from 
time to time offered to it. 

Another live specimen overcame and sucked dry a third 
example, somewhat smaller than itself, confined in the 
same tube. It is evident that these larvae can go for 
long periods without either food or water. 

Schaum states that the abdominal segments are nine in 
number, but it is rather difficult to decide where the 
abdomen ends and the thorax begins. The legs are all of 
about the same length, though in the drawing differences 
will be observed which are due to the foreshortening, as 
the insect is represented as in the walking position. They 
are of the same sandy colour as the rest of the insect, 
though with some darker markings as shown. A peculiar 
feature of the tarsi, which are unjointed, is that the number 
of spines thereon is different in each pair. The front tarsi 
have seven, the middle six, and the hind ones five. At 
least this is so in the example figured. They terminate in 
a pair of claws slightly dentate at the extremity. A front 
tarsus is shown at e and a claw more highly magnified at d. 

The cuticle of the animal is rough and tuberculate. 
The stigmata are said to number nine, but they are difficult 
to distinguish without making a preparation of the skin. 
Schaum gives a small figure of the nervous system, 
admitting that it is incomplete. I have not had an 
opportunity to dissect this. 

The following note on these larvae has been kindly 
furnished by Mr. E. N. Willmer. 

Note by Mb. E. N. Willmeb. 

The specimens referred to above were obtained in a 
desert cave on the east of the Nile, at a distance of about 
ten miles S.E. of Cairo, and up the valley known as Wadi 
Digla. In the sides of this wadi there were several caves 
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which pierced the rock horizontally, and sometimes ended 
in a deep shaft. The floors and rock ledges of the caves 
were covered with a very fine dust, which proved to be 
the home of the larval Nemoptera. Their presence was 
only made evident by blowing on the sand, and thus 
causing them to move with their quaint jerky motion. 
During September they all, with one or two exceptions, 
appeared to be very small. One imago was obtained 
fl}ung in the rays of the evening sun as they penetrated 
into the cave at about 5.30. In August, adults can. I 
believe, be frequently obtained at about this time of day. 
It may therefore be supposed that the larvae obtained in 
September were mostly the offspring of the August imagines. 
We were unable to ascertain what was the food of the 
larvae in the natural state; presumably it consists of 
small mites. The larvae were not confined to the caves, 
but appeared in smaller numbers on all the shaded ledges, 
provided these contained the necessary dust. A search in 
the Pyramids at Gizeh, however, proved fruitless, only 
serving to mystify the guide. Their absence in this 
locality was strange, since apparently Nemoptera were 
first reported from the Pyramids and the same type of 
dust covers the floors of the passages. 


The foregoing description and notes were ready for 
publication when my friend Mr. C. B. Williams brought 
from Egypt several further specimens, not merely of the 
larva but also of the imago, and these were submitted to 
Mr. C. L. Withycombe, w'ho has made a special study of 
the Neuroptera. The additional material thus provided 
seemed to offer the opportunity of a joint paper by that 
Author and myself, dealing with this species, but examina- 
tion of the specimens showed that the existing classification 
of the Crocini (Nemopteridae) was based on mistaken pre- 
mis^. The larva here described is now known to be that 
of Pterocroce storeyi. With. Pending Mr. Withycombe’s 
revisioii of the species, it was thought desirable therefore 

to publish the present paper very much in the original 
lorm. 

Since going to Press the following further note has been 
received from my friend Mr. C. B. Williams. 

The larvae of Pterocroce storejfi were first discovered by 
toe late G. Storey, the Entomologist in the Egyptian 
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Ministry of Agriculture, in a cave in the desert about 
twelve miles south-east of Cairo, about 1915. He bred a 
few specimens, which, however, were never identified. 
Before his death he had told me approximately the position 
of the cave, but shortly afterwards (in May 1922) Mr. 
Kirkpatrick and I found them in two other caves in Wady 
Digla, about four miles from Storey’s cave. Later we 
found them also in this latter. 

They are found crawling among the dust and small stones 
on the floor and ledges of the cave, where they feed presum- 
ably on small Dermestid larvae, mites, “silverfish” and 
other small fry found in these situations. 

The general conditions necessary for the Nemopterid 
larvae seem to be cover from above and absence of wind, 
allowing the accumulation of the fine dust which they like. 
Most of the situations are dark, but they have been found 
near the mouth of the cave in full sunhght. 

We have since found them in several other caves and 
also under deep overhanging ledges, and even in small 
holes in vertical rock faces. 

On the other hand, we searched carefully in the entrance 
to the excavation in the Pyramids of Giza — where the first 
recorded Nemopterid larva was found — and failed to 
discover any. 

Larvae, both large and small, seem to occur at all times 
of the year — indicating that more than one year may be 
spent in the larval stage. 

Empty cocoons have also been found in the dust at all 
times, but the iiormal pupating season appears to be from 
May to July . 

Adults emerged in July and August, and were seen flying 
in the caves in Wady Digla in August and September. 

They fly about dusk, with an up-and-down, backwards- 
and-forwards circling movement, the hind-wings spread 
and hanging down and taking no part in the flapping. 

One specimen came into a light-trap in the middle of the 
AVady. 
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XIII. Systematic Notes on the Crocini (Nemopteridae), 
with Descriptions of New Genera and Species. 
By C. L. WiTHYCOMBE, M.Sc. 

[Bead May 2nd, 1923.} 

Plates XII, XIII. 

Dr. Eltringham has already reviewed the notices of the 
long-necked Nemopterid larvae similar to those recently 
exhibited before this Society by Prof. Poulton. For some 
time opinions have favoured their belonging to the genus 
Nemoptera, but until the present no definite evidence has 
been forthcoming. It should, however, be stated that Mr. 
J. Aharoni had bred out the larvae of a Palestine form, 
though nothing was published upon it at the time. The 
larva of this was exhibited at the South London Natural 
History Society in 1920 (1). 

Hagen (7) considered that Necrophilus aremrius Koux, 
was probably the larva of Stenorrhacm costatus Klug, but 
no one appears to have entertained 'the possibility that 
it could belong to that tribe of delicate Nemopterids, the 
Crocini of Navas. The possibility of the larva belonging 
to the Crocini was still further removed by the description 
of the larva of an Indian species, Croce filipennis Westw., 
by Lefroy (11), Ghosh (5), and more fully by Imms (8). 
This form was seen to have a comparatively short-necked 
larva (Plate XII, -fig. 1). It may be well imagined, there- 
fore, that my own surprise was great on being shown 
imagines bred from some of these long-necked larvae by 
Mr. C. B. Williams, when I observed them to be members 
of the Crocini. 

The credit for first elucidating the life-history of this 
curious insect belongs to the late Mr. G. Storey, who 
bred several of these larvae to the imaginal state, and 
but for his untimely death, would no doubt have pub- 
lished the results of this work. Since this time, several 
more imagines have been reared by Mr. C. B. Williams, 
who has very kindly handed over the whole of his material 
for examination and description. I find that the species 
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has not previously been described,* and also that it will 
be necessary to erect a new genus to contain it. 

While working upon this species I have had occasion 
to examine other material of the family Nemopteridae in 
the British Museum, and I have come upon another new 
species from Palestine, together with larvae of the same, 
namely those mentioned above as having been bred by 
Mr. J. Aharoni. 

I am indebted to several friends, who have readily 
placed material at my disposal and liave offered me every 
facihty and assistance. While I can only briefly mention 
my indebtedness, I would tender my most sincere thanks 
to Dr. C. J. Gahan and Mr. H. Campion, of the British 
Museum (Nat. Hist.); to Prof. E. B. Poulton, of Oxford; 
to Mr. P. Esben-Petersen, of Silkeborg, Denmark; and 
also especially to Mr. C. B. Williams, who has furnished us 
with ample material of the Egyptian species. Finally 
I am much obliged to Mr. H. MacLachlan, through whose 
kindness I have been allowed to examine several types 
in the collection of the late Mr. Robert MacLachlan. This 
has enabled me to detect and rectify some omissions of 
that excellent entomologist, which omissions, although 
minor some years ago, have now become significant. 

In 1910 (15) Navas monographed the Nemopteridae, 
and later (17), 1912, he listed the genera and species in 
Wytsman’s Genera Insectorum. These works are regarded 
at present as standards on the Nemopteridae. Klug (10), 
Westwood (34), and Hagen (7) had previously monographed 
the family, but these are too old to be sufficiently com- 
prehensive for present-day students. They are all excellent 
works for their time, however. 

Navas separates the two genera with which we are 
mainly concerned, as follows : — 

Ala anterior con cl niargen posterior entero, sin 
escotadura ni vcsicula; ala posterior lilifornie, 
sin dilatacidn ....... Croce McL. 

Ala anterior con una escotadura cn la mitad del 
margen posterior, adornada do una vesicula y un 

* I am not able to identify this larva with Necrophilns arenarius 
Roux. Roux’s figiiTO and description (27) are totally inadequate, 
and seeing that Nina chobauti McL. also occurs in the same localit)' 
(Wadi Digla), this might equally well be Roux’s Necrophilus. The 
larva of Nina joppana sp. n., is also very similar to the present 
larva, as will be seen. 
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tnech6n de pelos ; ala posterior del (J con dilata- 
ci6n vesicular cerca de su base (al mcnos en 
alguna especie) Nina Kav. 


This means to say that all examples with fore-wings entire 
are to be placed as Croce; whilst those in which the fore- 
wings are emarginate posteriorly, and w'ith a “ vesicle ” 
or “ tuft of hairs ” lying in this emargination, also in 
which the males have a vesicular swelling basally in the 
hind-wings (at least in some species), are to be placed as 
Nina. This statement is repeated, with some modification, 
in Genera Insectorum, 1912. 

From an examination of the Egyptian material alone 
it can be seen that such a division as that proposed is 
artificial. We have three and three The 
have a “ bulla ” (= vesicle) in the fore-wings, but no 
dilatation in the hind-wings. Navas would place them as 
Nina. The have the anterior wings entire and no 
trace of a “ bulla ” in either wings. Thus they would be 
placed in the restricted genus Croce, according to Naves’ 
system. Examination of more material at once shows 
that all of the tribe Crocini would be placed as Croce, 
in the same way, while the would go to both genera 
Croce and Nina. This state of confusion, even if recognised, 
stands uncorrected. 

In 1913 (20) Navas described Croce lam as a new species 
from Zambesi. Prof. Poulton has kindly allowed me to 
examine the type specimen of this in the Oxford Museum. 
I find that several of the distinguishing characters men- 
tioned by Navas are hardly peculiar to this species and 
that he has rather inaccurately figured the venation of 
the wing. For a comparison the base of the wing of 
Navas’ drawing is reproduced in fig. 9, and a camera 
liicida drawing from the type appears in fig. 10. In 
1914 (21) Navds erected a new genus Laurhervasia for 
Croce- lawi Nav., giving as generic characters those pre- 
viously mentioned by him for lawi. 

After examining the type Laurhervasia kiwi Nav., I am 
unable to fix upon a single character which will, with- 
out exception, separate it from other genera. The speci- 
men is a female, which is unfortunate. It is quite possible, 
that all the known South African Crocini are congeneric, 
and consequently the genus Thysanocroce which I am 
proposing for the reception of damarae McL., may have to 
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sink as a synonym of Laurhervasia Nav., when this latter 
genus has been redefined from a knowledge of the male 
sex. But see postscript, p. 284. 

It is now necessary to make an attempt at reconstruc- 
tion. The tribe Crocini, Nav4s, comprises all those 
.Nemopteridae which are of small size, and with strongly 
reduced, filamentous hind-wings. They have been divided 
by Navas into several genera. Most of these genera are 
no doubt good ones, but the characters upon which they 
are separated are almr^t entirely confined to the male 
sex. This is unfortunate in many respects, but I have 
found it extremely difficult to find reliable characters in 
the female. Until more material has been studied, I feat 
that no very certain conclusions can be arrived at. 

Briefly the genera of Crocini, according to Navas (17), 
stand as follows, excluding Laurhervasia Nav. (21), which 
was erected later. 

“ Axillary ” vein free and visible in anterior 

wings ....... Josamlreva Nav. 

Posterior wings less than double the length of 

anterior wings ..... Klugina Nav. 

Anterior wings entire; no bulla in either pairs 

of wings Croce McL. 

Anterior wings emarginatc posteriorly and with 

a bulla in basal tliird .... Nina Nav. 

Josandreva appears to me to be a well-defined genus. 
Klwfina I have not seen, but the length of the hind-wings 
does not appear to be a very satisfactory character upon 
which to erect a genus. Nina chobauti McL. also possesses 
hind-wings less than double the length of the fore-wings, 
but now that the male is known chobauti clearly belongs 
to the genus Nina. I personally consider Klugina to be 
very near, if not actually congeneric with Croce restr., 
from the character of the radius in the fore-wings, which 
is well shown in Klug’s figure (10). 

We are now left with the genera Croce and Nina. It 
has already been shown that all at present fall into Croce, 
and that the genus Nina is highly unsatisfactory. From 
examination of dry material there is reason to believe that 
a comparison of the male genitalia would prove a valuable 
guide. This has not been attempted previously. To make 
a comparison, however, it is necessary to remove and 
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mount the apex of the male abdomen in balsam. Owing 
to the scarcity of material I have been unable to do this 
except for two species, which are now figured, namely Croce 
jilipennis Westw. (Plate XIII, fig. 15), and Pterocroce storeyi 
(Plate XIII, fig. 16). With the study of more material, 
and examination of genitalia one may look forward to a less 
artificial classification than that which is now proposed, 
but for the present it is necessary to make the best of what 
evidence we have. I have diligently searched for reliable 
characters to be found in both sexes, and with some 
success, but I recognise the possibility that future work 
may show some of these to be inconstant; especially as 
regards the venational details, which in Crocini are 
frequently variable. 

The males of all known genera possess secondary sexual 
characters of some kind upon the wings. The females, 
as has been mentioned, always have both fore- and hind- 
wings unadorned, the hind-wings being very slender. In 
Croce the hind-wing of the male expands a short distance 
from the base (Plate XIII, fig. 14) and becomes a narrow, 
flattened ribbon, tapering to the apex. Nina chobauti (cJ) 
has a similar expansion, but slightly further out on the 
wing, and, moreover, it almost immediately tapers again to 
leave a ^t dilatation (Plate XIII, fig. 11). In other 
species of Nina this dilatation forms a definite “ bulla ” 
or “ vesicle,” while in Thysanocroce gen. nov. all that 
represents it is a small tuft of agglutinated hairs (Plate 
XllI, fig. 12). A “ bulla ” is also present in the fore- 
wings of males of the genera Nina (Plate XIII, fig. 7) 
and Pterocroce (Plate XII, fig. 5). These “ bullae ” may 
possibly be scent organs. 

The males of all genera may be tabulated as follows, 
but with females the matter is not so easy. It is therefore 
proposed to deal with each genus separately to include 
both sexes, but not in tabular form, as exceptions in female 
examples would render such a table unreliable. The 
system of venational terminology used is that suggested 
^ Comstock (2), but “ axillary ” vein is a term used by 
Navas for a somewhat doubtful structure. As the homo- 
logies of this vein are uncertain Navas’ term has been 
retained here. 
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Tribe GROCINI Nav&s. 

Table of Genera {<J(J only). 

A. Anterior wing with “ axillary ” vein visible and 
not fused with Cu, d- 1st A for the greater 
part of its length. Beak short . . Josandrem Nav. 

AA. Anterior wing with “ axillary ” vein fused for 
the greater part of its length with Guj + Ist 
A, and appearing merely as a “ twig ” from 
the latter compound vein. 

B. No “ bulla ” in fore- or bind- wings, but hind- 
wings slightly flattened, ribbon-like in (J. 

C. Hind- wings less than double the length of 

fore-ivings Kbigina Nav. 

CC. Hind-wings more than double the length 

of fore-wings . . Croce McL. (Plate XIII, fig. 14). 

BB. A “ bulla ” or trace of same in fore, or hind, 
or in both pairs of wings, 
i). A distinct “bulla” in both pairs of 

wings . Nina Nav. (Plate XIII, figs. 7, 11, and 13). 
DD. A “ bulla ” or trace of same only in one 
pair of wings. 

E. A “ bulla ” in basal third of fore- 
wings ; no trace of “ bulla ” in 
hind-wings Pterocroce Withyc. (Plate XII, fig. 5). 
EE. No trace of a “ bulla ” in fore- wings, 
but a vestige in hind-wings, one- 
third from the base, in the form of 
a tuft of matted silky hahs. Thi/sanocroce gen. nov. 

(Hate XIII, fig. 12). 

One may now proceed to outline each genus. It would be 
an advantage to reduce some genera, but I fear that such 
action would, at the present time, rather increase con- 
fusion. Four main groups may be indicated, and it is 
quite possible that with increase of our knowledge these 
groups will suffice as genera. 

1. Josandrem group, comprising Josandrem Nav. 

2. Croce group, comprising Croce McL. and Klugina Nav. 

3. Thysanocroce ( ? Laurhervasia) group, comprising 
Xhysanocroce gen. nov. 

4. Nina group, comprising Pterocroce Withyc. and Nine 
Nav. 

In all probability the Australian species,* of which only 
* See footnote on p. 285. 
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two specimens have been described, e.g., aMemuUa Frogg. 
and hmgipennis Nav., may form a fifth genus, which could 
best be placed in the Nina group. 

The following synopsis of genera is intended to outline 
the characters applicable to both sexes, but it is especially 
constructed as an attempt to classify the It has 
already been shown that the males are easily grouped, 
mainly on the characters of the hind-wings, but the 
synopsis below should be of equal value in the deter- 
mination of both sexes. I would here point out, however, 
that in the case of those species in which the male has a 
“ bulla ” in the fore-wings, the venation of the basal part 
of the wing in that sex may be affected, and may differ 
from that of the fe m ale even in the region of the origin 
of the radial sector. In such species the description of 
venation given here refers mainly to the female. Males 
should be easily determined by the table already given. 

All females are similar in having both fore- and hind- 
wings simple. 

SYNOPSIS OF GENERA OP CROCINI. 

1. Josandieva Navas. Anterior wings with “ axillary ” vein 
visible and not fused with Cuj -f- Ist A for part of its length. Hind- 
wings simple and filiform. Beak short. 

Genotype Josandrmt sazi Navas. 

2. Croce MacLaehlan. Anterior wings (Plate XIII, fig. 8) with 
radial sector appearing at its origin from R as an oblique cross- vein, 
whence onwards Rs runs nearly parallel to R. Rs does not fork 
until it has traversed about half the length of the fore-wing, and 
before this fork- point at least four cross- veins connect it to media. 
(All the above characters are very typical of the Croce group.) 
Hind-wings of male (Plate XIII, fig. 14) with a short petiole, then 
slightly dilating to a flat ribbon and again gradually tapering to the 
apex. Hind-wings of female simple and filiform. Beak of medium 
length, about twice the dorsal interocular distance. 

The remaining characters may be useful, but will probably be 
found more liable to vary. TSvo cross-veins present in field R. 
Origin of -f- ^ to Cui about the middle of the long medial field. 

Larva with toothed mandibles and a short neck, — less than 
length of head (Plate XII, fig. 1). 

Genotype Croce filipennis Westwood. 
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3. Klngina Navas. Anterior wing- venation very' similar to that 
of Croce. Hind-wings less than twice the length of fore-wings. 
Beak apparently of medium length. 

Genotype Klugina aristata King. 


4. Thysaaocrooe gen. nov. (Gr. eStraras, tassel; xpoKii, thread; 
from the small tuft of hairs ujion the hind- wing of (J.) Anterior 
wing-venation intermediate between Croce and Nuia. No “ bulla ” 
in fore-wings of either sex. In the male the hind-wings have an 
inconspicuous tuft of matted silky hairs at one-third the distance 
from base of wing (Plate XIII, fig. 12). Otherwise the hind- wings 
are simple and filiform in both sexes. 

Bs appears more as in Nhia than in Croce. Three ci-oss-veins 
before origin of Hs ; four cross- veins connect stem of Hs to media 
before the fork-point of Hs. The stem of Rs is about equal in 
length to one-third of distal branched portion of same. M, + , to 
CU] at about middle of long medial cell. Hind-wings clothed with 
fine hairs, except in region of agglutinated hair tufts of male where 
the hind- wing is less haiiy and appears bare (Plate XIII, fig. 12). 
Beak about two and one-thiid times the doiml interocular distance. 

Genotype Thysanocroce damarae MacLachlan (= light- 
footi PSringuey). For Laurkervasia Navfc, see postscript 
on page 284. 


6. Fterocioce* Withyo. (Gr. -mphr, wing; xpoKti, thread; in 
allusion to the thread-like hind-wings of both sexes.) Fore-wing 
venation (Plate XII, figs. 5 and 6) similar to Nina. Hind-wings of 
male with no trace of a “ bulla”; hind- wings simple and filiform in 
both sexes. 

Origin of Bs in fore-wings distinct, at first bowed away from 11, 
but then reapproaohing it. Two cross-veins in field R. Three 
cross-veins unite Rs to media before the former forks. Unbranched 
stem of Rs one-fifth to one-seventh the length of branched 
portion. Origin of M, + , to Cui at one-third the length of the 
long medial cell from base of wing, i.e. at about the same level as 
origin of Bs from B. Beak about twice the dorsal interocular 
distance. Larva with untoothed mandibles and a long “ neck,” 
more than three times length of head (Plato XII, figs. 3 and 4). 

Genotype Pterocroce storeyi Withycombe. 

* For preliminary description see Entomologist, 1923, LVI, p. 141- 
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6. Hina Navas, Beak of both sexes longer than in any other 
venus, viz. about three times the dorsal interocular distance. 
“ Bullae ” in both fore- and hind- wings of male, in basal third. 

Origin of Bs in fore- wings distinct and bowed slightly away from B 
at first, but later running nearer to it (Plate XIII, fig. 7). Two 
cross- veins connect B to M before origin of Es. Two or three cross- 
veins unite Bs to M before the former forks. Uiibranched stem of 
Bs about one-sixth the length of branched portion and often even 
shorter than this. Origin of Mj + « to Cu, nearly opposite origin 
of Bs, or at least not further out than the level of the first cross- 
vein between Bj and R«. Hindwings long, simple and filiform, 
but with a “ bulla " in the male (Plate XIII, fig. 13), as mentioned 
above. Beak very long and gradually tapering, about three times the 
dorsal interocular distance in length. Larva with a long “ neck,” 
more than twice, but less than three times the length of head. 
Mandibles not toothed (Plate XII, fig. 2). 

Genotype Nina haudii GriflBni. 

It is necessary to describe the following new species. 

Pteroeroee storey! Withycombe.* 

Description of (Plate XII, fig. 6.) 

General colour cream or testaceous, with brownish marking 
dorsally on the body. In appearance similar to Pteroeroee eapiUaris 
Klug, from which it differs in the venation being of one uniform 
colour, whereas in capillaria the venation is dark variegated with 
white interruptions. 

Head smooth, brownish-white, unmarked, but beak slightly 
darker at the apex and with some indication of a faint brown mark 
laterally. Beak twice the dorsal interocular distance. Eyes black. 
Antennae of the same colour as the head, though slightly more 
greyish. 

Remainder of the body covered with sparse black hairs. 

Prothorax about one and a half times as long as broad, testaceous, 
shaded with pale- brown above. Mesothorax large, and almost 
spherical. Upon each of the four dorsal sclerites of same a diffuse 
brownish spot. Metathorax small, twice as broad as long. 
Abdomen slender, testaceous. Each tergum with the posterior 
dorsal half brown. Ventrally the body is white. 

Legs slender, greyish-white. Basal joint of tarsus nearly (me 
and a half times the length of terminal joints taken together. Two 
simple, and almost straight tarsal claws. 

* For preliminary description see Entomologist, 1923, LVI, p. 141. 


278 Mr. C. L. Withycombe’a Systematic Notes on the 

Anterior wings (Plate XII, fig. 5) with a brown “ bulla ” in 
fourth, exteriorly to which the posterior margins are strongly ciliated. 
Veins pale fuscous, all more or less ciliated. Pterostigma, for four 
or five veins composing it, reddish-brown, whence to the apex of 
the wing it is whitish. Costal area before pterostigma with ten 
to twelve cross-veins. R, field with nine to eleven cross-veins. 
In the right wing of type specimen two cross- veins connect the stem 
of Rs to M before the former forks. The left wing is aberrant.* 
The stem of Rs is about one-seventh the length of its branched 
portion. Rs with about nine or ten branches. The long medial 
coll with six cross- veins, counting the passage of M, + j to Cu, as 
one cross-vein. Three veins run into the posterior margin of the 
wing before the “ bulla.” The “ bulla” is brown in colour, some- 
what oval in general contour, and it does not project to any extent 
from the outline of the wing. 

Hind-wings simple and filamentous, clothed with fine hairs, 
without any trace of a “ bulla.” In proximal two-tliii-ds they 
appear slightly brownish, and the main raebis is brown. The 
distal third of the hind-wing is white and curled. 

Length of body, from vertex to apex of abdomen, 7-5 mm. 

Length of anterior wing, 10*3 mm. 

Breadth of same, 3 mm. neariy. 

Length of posterior wings, 34^35 mm. 

Type (J in British Museum (Nat. Hist.). 

One paiatype (J in the Oxford Museum, and another 
paratype ^ in my collection. 

Habttat. The specimens were bred, August 1922, from 
larvae, taken in small cav^ in the Wadi Digla, near Cairo, 
Egypt, by Mr. C. B. Williams. 

Description of $. (Plate XII, fig. 6.) 

Fore- and hind-wings simple, and without “ bullae.” Colour 
almost uniformly pale testaceous. 

Head smooth, x>alc brown, slightly suffused with pinkish. Beak 
twice the dorsal interocular distance — pinkish-brown. Eyes black, 
antennae greyish, but lighter basad. 

Remainder of the body uniformly testaceous, sparsely covered 
with fine black hairs. 

Prothorax slightly more than one and a half times as long as 

* This specimen was selected as type on account of its perfect 
condition and coloration. The two paratypes have the markings, 
faint as they are, obscured by a reddish suffusion, due to the decom- 
position of fatty material within the body. 
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broad. Mesothorax large and subspberical. Metathorax smaller, 
transverse. Abdomen fusiform in this dried specimen. Legs 
slender, greyish- white ; first tarsal joint longer than the other 
tarsal joints taken together. 

Anterior wings (Plate XII, fig. 6) with uniformly pale- brown veins, 
sparsely ciliate. Pterostigma red-brown. Posterior margin strongly 
fringed with fine, colourless hairs. Costal field with ten or eleven 
cross-veins before pterostigma. Pterostigma with four distinctly 
red-brown veins, then becoming paler to the apex. Nine cross- veins 
in 11, field. Three cross- veins connect stem of Ks to M before Rs 
forks. Stem of Rs about one-sixth the total length of Rs. Rs 
seven- to eight-branched. Six cross-veins in long medial field, 
counting origin of Mj + , a's one cross- vein. 

Hind-wings three times the length of anterior wings, filamentous 
and simple, somewhat greyish-brown, but becoming white distally. 

Length of body, excluding beak, 7 mm. 

Length of anterior wing, 11 mm. 

Breadth of anterior wing, .^-1 mm. 

Length of posterior wing, 33 mm. 

Type $ in British Museum (Nat. Hist.). 

One paratype $ in the Oxford Museum, another in my 
collection. 

Habitat. Wadi Digla, near Cairo, Egypt, August 1922. 
Bred from larvae by Mr. C. B. Williams. 

Description of FtiMfed Larva. (Plate XI and 
Plate XII, figs. 3 and 4.) 

Body ovoid, mainly creamy-white in colour. Head small, 
triangular, borne at the extremity of a long “ neck.” IjCgs long 
and slender. Entire body surface sparsely covered with short 
macrotrichia modified as “ dolichasters.” 

Head rather triangular, whitish in colour, but more or less 
patterned with fuscous. This pattern may be very distinct or 
almost absent. It is always darkest posteriorly both above and 
below. (Dr. Eltringhain’s drawing shows a fairly typical larva, 
my figures 3 and 4 show two extremes.) Jaws long and rather 
slender, inwardly curved. They are longer than the head. Man- 
dibles not toothed. The jaws are whitish basally, but become 
fuscous for the greater part of their apical length. Eyes placed 
well forward, laterally, near the bases of the jaws. Anteimae about 
two-thirds the length of the jaws, very slender, and eleven- to 
thirteen-jointed. The basal joint is stout, about twice as long as 
broad, constricted slightly at its middle. The second joint is 
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slender and of the same width as the remaining nine to eleven 
joints, but in length it is almost equal to the remaining joints taken 
together. The distal eight or nine joints are of approximately 
equal length. Labial palpi short. The basal segment is enlarged, 
the two terminal joints being slender. 

“ Neck ” more than three times the length of the head and 
sometimes nearly four times the same. It is dilated anteriorly 
and here usually ringed incompletely with fuscous. For the 
remainder of its length it is of uniform thickness. As also the 
rest of the body, the “ neck ” is clothed sparsely with papillae 
bearing macrotrichia in the form of lanceolate spines or dolichastcrs. 
The next, or middle portion of the prothorax is about the same 
length as the head. It is dilated posteriorly and bears the first 
pair of legs below. It is more or less pigmented with fuscous, 
especially posteriorly. The hind portion of prothorax is compressed 
antero-posteriorly. It is often marked with fuscous, especially at 
the spiracles. 

Rest of thorax appearing as part of the body proper, this whole 
being of oval shape, and somewhat flattened dorso-ventrally. The 
body is of a creamy- white colour, generally marked with some 
fuscous. There are three more or less distinct transverse bands, 
and other fuscous markings in the middle line, in well-marked 
examples. The abdomen is of ten segments, but only eight are 
visible, the last two segments being completely retracted. 

Legs long and slender ; whitish banded with fuscous. The coxae 
and trochanters are mainly white. The femora are conspicuously 
banded, there being to each a fuscous band near the base, and 
another just above the knee. The knee itself is white. Tibia and 
tarsus fairly uniformly pale fuscous. Tarsus one-jointed, with 
two almost straight tarsal claws, simple except for one obscuie 
tooth near the apex of each. 

Length of entire larva, about 1 cm. 

Length of “ neck ” alone, 2-7 mm. 

Length of head, -8 mm. 

Habitat. In sandy caves, Wadi Digla, Cairo, Egypt. 

For further structural details I would refer to Dr. 
Eltringham’s paper and to his drawings. 

One other specimen of Mr. C. B. Williams’ material 
remains to be noticed. This is a well-marked female of 
Nina chobauti McL. Attached to it is the label “ Wadi 
Digla, Egypt, 29/5/22, taken at light.” It may bq men- 
tioned that the pterostigma is wholly of an opaque white 
in this specimen. 
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Nina joppana sp. n. 

Description of (Plate XIII, figs. 7 and 13.) 

Geneial colour gteyish-wMte, not appreciably marked. A small, 
though typical 2fim. It differs from previously described species 
of Nina in its slender build, in the absence of definite markings, 
and in the nature of the secondary sexual characters of the male. 

Head smooth, greyish-white, without markings. Beak more 
than twice (2|) the dorsal interocular distance, slightly darker than 
the head, and brownish laterally. Antennae about twice the length 
of the beak, filiform, but sh'ghtly expanding distally. Colour 
grey, basal joints wliiter, and terminal portion almost black. Eyes 
black. 

Prothorax longer than broad, greyish above, lighter ventrally. 
Mesothorax large and almost spherical, fuscous dorsally. Meta- 
thorax small, and somewhat lighter in colour. Below, the thorax 
is white. 

Abdomen with each segment of lighter colour in front, and 
posteriorly shaded with fuscous; thus the abdomen is obscurely 
annulated. Ventral surface paler. 

Legs greyish- white, tarsus five- jointed, with the first joint slightly 
longer than the remaining four joints taken together. The two 
tarsal claws are simple and almost straight. 

Anterior wings (Plate XIII, fig. 7) with the costal margin straight 
as far as pterostigma, whence to the tip it is rounded. Posterior 
margin strongly ciliated with long hairs, and with a white, some- 
what acutely triangular “ bulla ” projecting at a6out two-fifths the 
length of the wing from the base. Venation uniformly greyish, 
except pterostigma, which consists of about four pale- brown cross- 
veins in the costal margin near the apex. All veins more or less 
ciliate. In costal field thirteen cross-veins before pterostigma. 
R, field with sixteen cross-veins. Three cross-veins connect Rs 
with M before the fork-point of Rs. Stem of Rs before forking 
about one-seventh the length of branched portion of same. Rs with 
nine to ten branches. Long medial field with nine cross-veins, 
counting the passage of M, , to Cuj as one cross- vein. Seven to 
eight veins run into the inner margin of the wing before the 
■■ bulla.” The latter is silky white, flattened and pointed, and 
projects from a slight indentation of the inner margin. 

Hind-wings filamentous, about three times the length of the 
fore-wings. They are finely pubescent, white, though somewhat 
greyish proximally. At one-seventh their length (torn the base 
is a blackish “ bulla ” (Plate XIII, fig. 13). 
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Length of body, excluding beak, 6-3 mm. 

Length of anterior wing, 10-5 mm. 

, Breadth of same, 3 mm. 

Length of posterior wing, 32 mm. 

Type (J in British Museum (Nat. Hist.). 

HcAitai. The types cJ and $ were bred from larvae taken 
by Mr. J. Aharoni, in caves at Rehoboth, near Jaffa, 
Palestine, in 1921. 

Note. — The left wing of the type specimen is damaged. 
Where the venation has been interfered with, the descrip- 
tion above refers to the right wing. 

Description of $. 

As in <J, general colour greyish- white, but both fore- and hind- 
wings simple. 

Head whitish, not appreciabl5' marked. Beak slightly fuscous, 
and decidedly brown in apical third; two and a half times the 
dorsal interocular distance. Antennae incomplete. The basal joints 
are white, the few lomaining joints greyish. 

Body shaded with pale fuscous above, below it is whiter. The 
abdomen is leas noticeably annulated than in the male. 

Legs greyish- white, tarsus with basal joint slightly longer than the 
remaining joints taken together. 

Anterior wings entire, urithout “ bulla.” Venation almost uni- 
formly greyish. All veins more or less ciliated. Inner margin 
fringed mth longer hairs. Costal field with thirteen to fourteen 
cross- veins iKdonj ptcrostigma. Pteiostigma brown, contained 
within about five costal veinlets, shading distally to opaque white. 
Stem of Rs about one-eighth the length of bmnehed portion of 
same. Two cross-veins connwt Rs, before its fork point, to M, 
but this specimen appears to be a variant. Fourteen to sixteen 
cross- veins in Rj field. Rs eight- to ten-branched. Seven to nine 
cross- veins in the long medial field. 

Hind-wings simple and filamentous, finely ciliate, about two 
and a half times the length of the fore- wings. Colour white, slightly 
greyish proxiraally. 

Len^h of body, excluding beak, 7 mm. 

Length of anterior wing, 12 mm. 

Breadth of same, 3-2 mm. 

Length of posterior wing, about 30 mm. 

Type $ in British Museum (Nat. Hist.). 

Habitat. As (J, Rehoboth, near Jaffa, Palestine, bred 
from larvae by Mr. J. Aharoni, 1921. 

Note. — The right wing of type is slightly damaged. 
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Description of FvUfed Larva. (Plate XII, -fig. 2.) 

Very like the laiva of Pteroeroce ^oreyi, but “ neck ” shorter. 

Body ovoid, creamy-white in colour. Head triangular, borne 
upon a long “neck.” Legs long and slender. Body surface covered 
sparsely with “ dolichasters.” 

Head somewhat triangular, whitish, but largely suffused with 
fuscous, especially posteriorly. In the five larvae examined the 
head pattern is constant, and ia very similar to that of a dark 
example of P. storeyi. Jaws slender and tapering, caliper-like, 
yellowish in colour, but becoming more brown apically. Mandibles 
not toothed. Eyes placed laterally near the bases of the jaws, 
each eye consisting apparently of six ocelli. Antennae veiy slender, 
dark fuscous, and about two-thirds the length of the jaws. Plach 
antenna consists of a faiily stout basal joint, twice as long as broad, 
constricted slightly at its middle. The second joint is slender and 
constitutes about one-half the flagellum. Beyond this are ten 
almost equal joints. Labial palpi consist each of a broad basiil 
segment, which is possibly the palpiger, and a short, two-jointed 
palpus proper of darker fuscous colour. At the base of each maxilla, 
and lying near the labial paixms, are two triangular sclerites, whioh 
probably represent stipes and cardo of the maxilla. 

“ Neck ” not so long as in Pferocrocn storeyi, less than three times 
the length of the head. The dilated anterior portion is ringed with 
dark fu.soous, but the rest of the “ neck ” is pale whitish in colour. 
Middle division of prothorax about the same length as the head, 
of whitish colour shaded with fascous, especially posteriorly, where 
it is dilated. The first p.air of legs is attached ventrally to this 
IKiition of the prothoiax. Tlio third division of the prothorax 
is whiti.sh, except for a dark brorvn spot on eacli side in the neigh- 
bourhood of the spiracles. 

Best of body flattened and oval, appearing as one whole, creamy- 
white in colour and not appreciably marked rvith fuscous. As 
before, there are truly ten abdominal segments, but only seven or 
eight are normally visible. 

Legs long and slender, femora conspicuously twice banded with 
fuscous. The coxae are well-developed and rather elongate, pale 
in colour. The femora arc whitish, with a broad band of fuscous 
at their bases, and another just above the knees. Tibiae pale 
fuscous. Tarsi unjointed, with two tarsal claws and no apparent 
empodium. Each tarsal claw w obscurely toothed just before the 
apex. 

I^ength of entire larva, 8-9 mm. 

length of head, -83 ram. 

Length of “ neck ” alone, 2-28 mm. 
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Habitat. In small caves, Rehoboth, neai Jaffa, Palestine 
1921. Taken by J. Abaroni. 

As regards the new genus Thysanocroce, which I propose 
to receive Croce damarae McL., this may be distinguished 
from any other existii^ genus by the fact that in the 
male there is no “ bulla ” in the fore-wings, but in the 
hind-wings there is a small tuft of matted, silky hairs 
(Plate XIII, fig. 12). 

In 1909 (24) Pdringuey described Croce lightfooti from 
the Cape and Damaraland, and remarked that it differed 
from C. damarae McL. in possessing a tuft of lanuginose 
silky hairs in the hind-wings, and also in having all the 
veins of the fore-wings hairy. Through the Mndness of 
Mr. Hugh MacLachlan I have been able to examine the 
type of damarae McL., and I find that both the dis- 
tinguishing characters mentioned by Pdringuey are present 
in MacLachlan’s type. It is highly remarkable that such 
a careful worker as MacLachlan ^ould have overlooked 
the hind-wing character, though it is certainly very small. 
It is therefore now necessary to place lightfooti P(6r., as a 
synonym of damarae McL. 

The only other species likely to belong to the genus 
Thysanocroce is setacea Elug, which also is recorded from 
South Africa. 

Postscript : The genus Laurhervasia Nav., differs from 
Thysanocroce, and also from the majority of other genera, 
in that field is completely filled with cross-veins, it 
being more usual for the distal portion of this to be devoid 
of such cross-veins. Thus the two genera Laurhervasia 
and Thysanocroce are probably distinct. 

The present species appear to me to fall into the follow- 
ing genera. The arrangement is given as purely provisional, 
since in many cases I have not seen examples of the species 
in question, and descriptions are frequently inadequate. 
The majority of the species marked “ ? ” appear to me to 
be females. 

1. Genus Josandrem Nav. (14). 

sazi Nav. (14). 

2. Genus Klugina Nav. (15). 

aristata EJug (10). 

3. Genus Croce McL. (12). 

JUipennis Westw. (33). 

braueri Nav. (15). 
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4. Genus Laurfiervasia Nav. (21). 

lawi Nav. (20). 

5. Genus Thysanocroce gen. nov. 

damarae (13) McL. (= lightfooti Per. (24)). 
? setacea Klug (10). 

6. Genus ? * 

aUenuata Frogg. (3). 
longipmnis Nav. (15). 

7. Genus Pterocroce Withyc. 

storeyi Withyc. 
capiUaris Klug (10). 

8. Genus Nina Nav. (15). 

baudii Griff. (6). 
meade-wcddoi Nav. (16). 
chobauti McL. (13) (= harterli Nav., teste 
Esben-Petersen (25)). 
leplostoma Nav. (vide 17). 

? nccrosia Nav. (18). 

? ephemera Gerst. (4). 

? pusiUa Tasch. (30). 

? cdha Oliv. (22). 
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Explanation of Plates XII and XIII. 


Fio. 

1. Head and prothorax of Croce filipennis VVestw., larva full-fed. 

2. „ „ „ Ninajoppana sp. n. 

3. „ „ „ Plerocroce storeyi sp. n. „ „ 

(light foina). 


4. 

5. 

6 . 

7. 

8 . 


9 . 


10 . 


11 . 

12 . 


13. 

14. 
1.5. 
16. 


5* •» *> 99 99 99 

(dark form). 

Right fore- wing of Plerocroce. storeyi sp. n., q paratype. 

.. j. .. .. ? tyiie. 

„ „ NittajoppatM sp. n., type. 

„ „ Croce, filipennis Wcstw., cJ. 

Base of left fore- wing of Laurhervasia lawi Nav., after Navas. 

V » » „ . „ „ camera hicida 

drawing from type. 

„ right hind-wing of Nina cltobanli McL., (J. 

Portion of left „ Thysanorrocc damarac McL., typo (J 

(from a rough pencil sketch, 
more enlarged than figs. 11, 
13 and 14). 

Base of right „ iVina jop/xMwi sp. n., type ' 

» „ „ Croce filipennis Westw., (J. 

Male genitalia of Croce filipennis Westw. 
j. ), Plerocroce storeyi Withyc., paratype. 
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XIV. On the Mallophaga of the ShacMetonr-Romtt Ex- 
pedition, 1921-1922. By James Watebston 
B.D., D.Sc. 

[Read May 2nd, 1923.] 

At two points during the recent voyage of the “ Quest ” 
— St. Vincent (Cape Verde Is.) and St. Paul’s Rocks— 
some examples of the above Order were collected by Capt. 
G. H. Wilkins. From the first locality an Owl was 
examined and from the second an Albatross. At St. 
Paul’s Bocks also, Mallophaga were taken from the material 
of a Noddy’s nest which was touching that of a Gannet. 
In the tube so labelled two parasites — one from each 
host — were mixed, and Capt. Wilkins correctly noted 
that he had seen one of the Noddy’s nest parasites on the 
Gannet also. This mingling of parasites from different 
hosts, under natural conditions, is a somewhat uncommon 
and interesting phenomenon. It has been previously 
noted in the Galapagos Islands by Kellogg and Kuwana, 
who point out as its cause the enforced crowding together 
on a restricted land surface of hosts which have normally 
separate habitats. 

In Capt. Wilkins’ material — 44 examples — the following 
five genera and species are represented. 

MALLOPHAGA. 

I. AMBLYCERA. 

Family MENOPONIDAE Mjoberg. 

Genus COLPOCEPHALUM Nitzsch. 
Colpoceplialum milleri Kell, and Kuw. 

Colpocephalum milleri Kellogg and Kuwana. Proc. Wash. 
Acad. Sci., vol. iv, p. 483, PI. XXX, fig. 6 (Sept. 1902). 

3 9- Stda leucogaster and Anom stolidus (nest). St. 
Paul’s Bocks, 8. xi. 1921. 

The Noddy (Anous) is the true host. Originally de- 
scribed from this bird, and at the same time recorded from 
such diverse genera as Butorides, Camarhynchus and 
Geospim. 

TRANS. ENT. SOC. LOND. 1923.— PARTS I, U. (JULY) 
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I have to thank my friend Prof. G. F. Ferris, Stanford 
University, California, for confirming this identification by 
comparison with the type. 

II. ISCHNOCERA. 

Family PHILOPTEEIDAE Burmeister. 

Genus PHILOPTERUS Nitzsch. 

Philopterus rostratus Burm. 

PhUopterus rostratus Burmeister. Handbuch der Ento- 
mologie, Bd. 2, p. 427 (1838). 

3 (f, 13 $, 8 imm. Tyto alba detorta. Cape Verde Is. 
St. Vincent, 28. x. 1921. 

Genus ESTHIOPTERUM Harrison. 

Esthiopterum coneinnum Kell, and Chap. 

Lipeurus concinnus Kellogg and Chapman. New Mallo- 
phaga, iii, p. 97, PI. VII, fig. 2 (28. ii. 1899). 

$. Diomedea exujdans. St. Paul’s Rocks, 8. xi. 1921. 

Confirmed by Prof. G. F. Ferris by comparison with the 
type. 

Genus PECTINOPYGUS MjSberg. 

Pectiaopygus sulae Rud. 

Lipeurus sulae Rudow. Zeitschr. fiir ges. Nat., xxxvi, 
p. 134 (1870). 

Lipeurus heUeri Kellogg and Kuwana. Proc. Wash. 
Acad. Sci., iv, p. 479, PI. XXX, fig. 3 (1902). 

4 $. Suia leucogaster and Anous stolidus (nest). St. 
Paul’s Rocks, 8. ix. 1921. 

The Sula is the real host. 

Though more than one Esthiopterine species has been 
recorded from Suia leucogaster, I feel fairly confident in 
employing Rudow’s sulae for these specimens. They 
seemed also to correspond well with the description and 
figure of L. heUeri, an opinion confirmed by Prof. Ferris 
by comparison of one with the type. 

The characters on which Pectinopygus Mjob. is founded 
are largely specific, and if over-emphasised would restrict 
the genus to P. hassanae 0. Fab., the well-known parasite 
of Svla bassana Linn. The Esthiopterines of Gannets, 
however, form a somewhat compact group to which 
Pectinopygus may conveniently be applied. 

TRANS. ENT. SOC. LOND. 1923. — PARTS I, II. (JULT) U 
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Genus DOCOPHOROIDES Giglioli. 
Doeophoroides brevis Duf. 

PhiUypterus brevis Dufour. Ann. Soc. Ent. France, iv, 
p. 676, PI. 21, fig. 3 (1834). 

3 (J, 4 $, 5 imm. BiornMea exulans. St. Paul’s Rocks, 
8. xi. 1921. 

This — the Wandering Albatross — is the nonnal host of 
D. brevis. 


Lists of Hosts and Parasites. 


Tyio alba detorta Hart. 

Philopterus rostratus. 


Anous stolidus Linn. 

Colpocephalum milleri. 


and 

Sula leucogaster Bodd. 

Pectinopygus sulae. 


Diomedea exulans Linn. 

Esthiopterum condnnum. 
Doeophoroides^ brevis. 


British Museum (Natural History), Nov. 1922. 


.\unusT 10 th, 192.‘5. 
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XV. Scent-organs in the Genus Hydroptila (Trichoptera). 

By Martin E. Mosely, F.E.S. 

[Read October 3rd, 1923.] 

Plates "XIV, XV and Two Text-figures. 

On October 15th, 1919, o. paper was read before the Society 
giving particulars of eversible filaments and other forms of 
scent-organ occurring in the British species of Hydroptila. 
Since then two new British species have been described, 
and Mr. K. J. Morton very Mndly gave me two examples 
of H. pukhricomis from his collection. In an abundant 
collection of Trichoptera from America, it was possible to 
ascertain that scent-organs were present in all the Hydroptila 
species that were represented. 

Sufficient material has now been examined to make it 
desirable that a second paper on the subject should be 
published. Unfortunately the American examples had 
been preserved in various forms of alcohol, and were many 
years old when received, and, although there were several 
himdred individuals, in not a single instance were the scent- 
filaments displayed, and the alcohol had rendered the 
specimens so hard and brittle that it was found impossible 
to obtain sections. The condition of the specimens rendered 
the task of dissecting out the organs more than usually 
precarious. 

It should be noted that when collecting these insects 
with a view to obtaining examples with the scent-organs 
everted, it is desirable to employ a fluid containing a few 
crystals of menthol in complete solution. A, carefully 
filtered collecting fluid should be used consisting of 2 parts 
of a 2% solution of formalin to 1 part of alcohol (any per- 
centage) saturated with menthol which is only slightly 
^ soluble in the mixture. It is of the utmost importance that 
no menthol should remain undissolved in the form of an 
oil floating on the top of the fluid. For sectioning purposes 
a mercury fixing solution is desirable, if not essential, and 
it 18 perhaps of advantage that the scent-organs be not 
ever^. Specimens in the formalin-alcohol-menthol fluid 
should be transferred after an hour or so to a 2% solution 
TRANS. ENT. SOC. LOND. 1923.— PARTS m, IV. (jAN. ’24) X 
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of formalin in which they may be preserved indefinitely. 
In my own collection there are several thousand Trichoptera 
etc., so preserved, collected more than fifteen years ago, 
and no difficulty is ever experienced when it becomes 
necessary to clear a specimen for a balsam preparation. 

Description of Scent-organs. 

Hydroptila eomnta Mosely. (Figs. 1 and 2.) 

In this species there appear to be no filaments. The scent-organ 
is very obscure and seems to consist merely of two groups of scent- 
hairs arising from membranes which line the inner surface of each 
of the two lobes or scent-organ covers. 

Figs. 1 and 2 were kindly drawn from my sketches, by 



Fig 1. Fig. 2. 

Dr. Harry Eltringham, M.A., whose views as to the scent- 
organ after examining the preparations, coincided with mine. 

Hydioptila angnlata Mosely. 

The scent-organ so closely resembles that of U. simvlans that 
a special figure is unnecessary. It is only by microscopical investi- 
gation with a high- power objective that the scent-hairs of the eversible 
brushes, two in number, are seen to be of much finer texture than 
those of simulana and destitute of the external structure that has 
been observed in this species. 

Hydroptila pulehrieornis Piet. 

^s mentioned above, Mr. Morton kindly gave me two example 
his species, enabling me to make a thorough examination of the 
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scent-organ. The lobes are similar in shape to those of femomlis, 
but do not carry any androconia. The hairs of the two eversible 
scent brushes are dark grey, much finer than in femoralia, and are 
not so much broadened at the extremities. 

These three species are all British; I am indebted to 
Mr. J. T. Lloyd for the American material which has 
enabled me to describe the scent-organs in the following 
species. 

Hydroptila eonsimilis Morton. (Plate XIV, fig. 1.) 

The lobes of the head are bell-shaped. Through the mouth of 
each bell a filament can be everted densely clothed with rather broad 
hairs. Tufts of hairs arise from the membrane at the base of each 
lobe. No androconia have been observed. 

Hydroptila bamata Morton. (Plate XIV, fig. 2.) 

In this species, the scent-organ closely resembles that of the 
European species jmkhricomia. The lobes are acom-shaped, 
perhaps in this respect more resembling those of simulans. There 
are two eversible filaments clothed with black hairs, which are 
scarcely broadened at the extremities. No androconia have been 
observed. 

Hydroptila perplexa Mosely. (Plate XIV, fig. 3.) 

This species very closely resembles hamala in respect to the geni- 
talia, but differs considerably in the construction of the scent-organ. 
The lobes are less elongated and the lining membranes carry rather 
narrow, pointed androconia. The two eversible filaments are 
densely clothed with golden yellow hairs. In the figure these hairs 
appear dark, as it was found necessary to stain them in order to 
obtain a photograph. 

Hydroptila perdita Morton. (Plato XV, fig. 4.) 

The lobes are long, rather narrow, apparently cylindrical with the 
apices truncate. The two eversible filaments, clothed with yellowish 
hairs are everted through the apices of the lobes. No androconia 
have been observed. 

Hydroptila delineata Morton. (Plate XV, figs. 5 and 6.) 

The lobes are short and broad as in sparsa and there appear to be 
no eversible filaments. On membranes lining the inner side of each 
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lobe are massed great numbers of hairs which are immensely 
broadened towards the extremities. This broadening begins 
midway up the hair, the root of the hair dwindling to a very fine 
point, giving it a tadpole appearance. The hairs carry a very 
elaborate structure, as shown in fig. 6. 


Explanation of Plates. 


PLATE XIV. 

Pro. 1. Hydroptila consimilia. 

2. „ hamata. 

3. „ perplexa, one lobe removed to show scent-brush. 

PLATE XV. 

Fro. 4. Hydroptila perdita. 

5. „ delimata. 

6. „ „ a scent-hair greatly magnified, the 

tapering point not shown to its full length. 



Trans. Eut. Soc. Land., 1923. Plate XT 



Phoio by M.R.RI, Vans S- Crampton 

SCENT ORGANS OR HYDROPTILA 




Trans. Ent. Soc. Loud., 1923. Plate XV. 
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XVI. Coleoptera from the Seychelles: Lampyridae, Hdodidae, 
Caniharidae, Mdyridae, and supplement to Cleridae. 
By G. C. Champion, F.Z.S. 

[Read October 3rd, 1923.] 

At Dr. Hugh Scott’s request I have named or described a few 
MaJacoderm-beetles obtained by him in the Seychelles, 
forming part of the collections made by the Percy Sladen Trust 
Expedition of 1908. The ten species enumerated represent 
four Families [the supplement to Cleridae is excluded from 
this reckoning], the Helodidae alone being at all numerous. 
In addition to these, one genus, of which a single frag- 
mentary example was captured in Silhouette, seems to be 
related to Carphurus Er. ; but as this insect has the tarsi 
slender and simple, it cannot be referred to that genus. An 
imperfect Cyphon and an immature Scirtes (both from Mah6) 
must also remain undetermined for the present. The total 
number of representatives of these Families obtained in the 
islands is therefore thirteen : only two appear to have been 
previously recorded, Ludda laeia, and a form doubtfully 
referred to Mdyris (see Kolbe, Mitt. Zool. Mus. Berlin, v, 1910, 
p. 24). The fragile Helodidae are not likely to be carried by 
commerce, and they must be treated as endemic, a conclusion 
which is supported by the fact that all the material of this 
Family was found in the endemic forests in the mountains.* 
A first set of thematerial, including the types of the new species, 
will be placed in the British Museum, and a second set in the 
Cambridge University Museum, f 

* [To the list of species occurring between the leaf-bases of palms 
must be added the undetermined species of Cyphon : see p. 298, 
footnote. — ^H.S.] 

t Two corrections to my paper on a portion of the Heteromera 
of the same Islands [Ann. and Mag. Nat. Hist. (8) xix, pp. 161-187, 
Feb. 1917] may be noticed here : Oxacis lineota Fairm. (pp. 169, 170) 
should be quoted 0. alriola Fairm. ; Mordella peregrinator Champ. 
= M. tricolor Wiedem. Mr. Andrewes has b^n kind enough to 
compare one of the specimens named by me with the type of the 
latter in the Copenhagen Museum. I failed to identify it from the 
description. 

TBANS. ENT. SOC. LOND. 1923.— PARTS HI, IV. (jAN. ’24) 
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List of Species. 


Lampyridae. 

1. Lvciola laeta Gerst. 

Helodidar. 

2. Cyphon insulariua, sp. n. 

3. „ eircumdvctua, sp. n. 

4. „ mahensu, sp. n. 

5. „ biperforalus, sp. n. 

6. Scirtes seyehellenais, sp. n. 

7. PtUodaetyla acabrosa, sp. n. 


CaNTHAHIDAE ( = TEtEPHOMDAE). 

8. Caccodes debiUs Sharp. 

Melybidae. 

9. Laiua sericatua, sp. n. 

10. Xamerjms (?) cioides, sp. n. 

Cleridae [Stjppi-ement] 

11 . Alloehotes praalinenais, sp. n. 


Lampyridae. 

1. Lueiola laeta, Gerst. 

Ludaila laeta Gerstaecker, Arch. f. Naturg. xxxvii, 1, p. 55 
(1871) ; Kolbe, Mitt. Zool. Mus. Berlin, v, p. 23 (1910). 
Lucida transversicoUis Fairmaire, Ann. Soc. Ent. Fr. 1884, 
p. 233, and Bull. Soc. Ent. Fr., 1891, p. xlvi ; AFuaud, 
Bull. ^c. Ent. Fr. 1898, p. 99. 

Loc. Seychelles : Mah6. Originally described from 
Mombasa and also recorded from Madagascar and the 
Comoros. 

This species seemed to be somewhat local in its distribution 
in Mahe. Five examples were taken near Mome Blanc, at 
about 800 feet, where the insect appeared in numbers on many 
evenings in October and November, 1908, and eight specimens 
were captured at the Mare aux Cochons, at about 1500 feet 
elevation, where numbers were seen on more than one evemng 
between 26. i. and 2. ii. 1909.* Apart from these two 
localities, this species was not met with by Dr. Scott. It 
was taken at Mamelles Plantation by Brauer (see Kolbe, l.c.). 
The other references cited above contain no mention of any 
particular part of the island. Two examples were obtained 
in Mahe by Gardiner in 1905, and there is one in the Cambridge 
Museum taken in the same island at light, 6. i. 1888. 

Helodidae. 

2. Cyphon insularius, sp. n. 

Rather convex, shining, thickly clothed with pallid pubescence ; 
varying in colour from obscure testaceous to almost wholly black 

* See H. Scott, Tr. Linn. Soc. London, ser. 2 (Zool.), xiv, pp. 29, 
33 (1910). 
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(the labrom excepted), the fonn selected as typical having the 
head, prothorax, and scntellum nigro-piceous, and the elytia 
ohscuie testaceous, with the sides and apex darker; the legs and 
antennae testaceous; the entire upper surface closely, strongly 
punctured, the puncturing of the elytra a little coarser and more 
diffuse than that of the prothorax. Head very broad, the eyes 
large; antennae long, slender, joint 3 very small. Prothorax short, 
broad. Elytra narrowing from about the middle, slightly flattened 
behind the scutellum, without sexual mark of distinction. 

Var. f Larger, ferruginous, the elytra less rounded at the sides ; 
the head more coarsely punctured. [Mah6.] 

Length mm. 

Log. Seychelles; Silhouette, Mali6. Silhouette; 16 
examples from the ma,r8hy plateau of Mare aux Cochons, over 
1000 feet, or from the endemic forest above, viii.-ix. 1908. 
Mah6 : Mare aux Cochons district, 1000-2000 feet ; Cascade 
Estate, about 1000 feet ; slopes of Home Se 5 rchellois, about 
1500-2000 feet; 7 specimens altogether, including two of the 
variety, all i.-ii. 1909. 

A long series (21 examples of the typical form and 2 of the 
variety) from Silhouette and a few from Mah6, apparently 
belonging to one variable species. A small convex form, with 
the entire upper surface closely, strongly punctured, the head 
and prothorax very broad. No sexual marks of distinction 
are visible, but the presumed have longer antennae than 
some of the other specimens. The form selected as typical, 
from Silhouette, with the head and prothorax almost black, 
and the elytra in great part testaceous, is characteristic. 
The two unicolorous reddish specimens with a more coarsely 
punctured head may not be conspecific with the rest. 

3. Cyphon eircumductus, sp. n. 

Somewhat depressed, rather broad, oblong, shining, closely 
pubescent ; rufo-piceous, the front of the head, antennae, legs, and 
a very large, broad, common, cordiform space on the elytra (ex- 
tending from the base to about the apical third and reaching the 
humeral callus) testaceous, the rest of the elytra nigro-piceous, the 
dark apical xxntion gradually narrowing forwards and reaching the 
shoulder; the head and elytra closely and rather strongly, the pro- 
thorax more finely, punctured. Head broad, the eyes large ; antennae 
long, slender. Prothorax very short. Elytra much wider than the 
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piothorax, subpaiallel, the humeri rounded, the apices broadly 
conjointly rounded. 

Length 2 mm. 

■Jjoc. Seychelles ; Mah6 ; country above Port Glaud, about 
560-1000 feet, 5. xi. 1908. 

One specimen, showing no sexual mark of distinction. A 
rather broad, small, oblong form, with the elytra subparallel 
and peculiarly coloured. Less convex than G. insulanus, the 
head and prothorax relatively nannwer, the lateral and 
apical suffusion of the elytra more extended and more sharply 
defined. 


4. Cyphon mahensis, sp. n. 

Oblong, narrow, convex, very shining, pubescent ; nigro-piceous, 
the antennae (the infuscate terminal joints excepted) and legs (the 
infuscate femora excepted) testaceous; the head and prothorax 
sparsely, minutely, the elytra much more distinctly but not very 
closely, punctured. Head much narrower than the prothorax, the 
eyes rather small; antennae long, slightly thickened at the tip, 
joint 11 stouter than 10. Prothorax short, rounded and sharply 
margined at the sides, narrowed anteriorly. Elytra oblong, rela- 
tively elongate, narrowing from about the middle, separately 
rounded at the tip, unimpressed. 

Length 1-^ mm. 

Lnc. Seychelles: Make; Mare aux Cochons district, 
1000-2000 feet, 26. i.-2. ii. 1909. 

One specimen. A very small, oblong, convex, uniformly 
nigro-piceous form. It is the smallest Cyphon known to me. 

Two specimens of another small black member of the genus, 
with more coarsely punctured elytra, were captured by Dr. 
Scott in Mah6,* but they are too imperfect for description. 
The Antillean G. caraibus Champ, is a somewhat similar, 
broader insect. 


5.' Cyphon biperloratus, sp. n. 

Oblong-oval, narrow, rather convex, shining, closely pubescent; 
brown, the head reddish, the basal two joints of the antennae, the 

* One in the damp forest at the summit of Mome Pilot, over 
feet, X. or xi. 1908, the other from between the leaf -bases of a ^wing 
endemic palm {VerschaffeUia) near Mome Blanc, also x. or xi. 1908. 


299 


Coleoptera from the Seychdles. 

elytral fossae, under surfaee, and legs, testaceous ; the entire surface 
densely, finely punctured. Head not very broad, the eyes small; 
antennae long, slender. Frothorax very short. Elytra oval, not 
wider than the prothorax at the base, somewhat acuminate at the 
sutural angle; each with a very deep, oblique, perforation at 
base adjacent to the scutellum. 

Length 2 mm. ($?). 

Log. Seychelles : Ma}i6; Cascade Estate, about 1000 feet 
or above, iii. 1909. 

One example, in a perfect state of preservation. Similar, 
but shallower, fossae at the base of the elytra are to be found 
in the females of G. quadrifomolatvs Champ, and other Central 
American species, tM cavities being present in that sex only. 
The wings seem to be wanting in the Silhouette insect, so 
far as can be seen without detacWg the somewhat tratisparent 
elytra. 


6. Scirtes seychellensis, sp. n. 

Oval, shining, thickly clothed with rather long yellowish pubes- 
cence ; piceous, the basal joints of the antennae, prothorax, the outer 
margins of the elytra to about the middle and the humeri to a 
greater or less extent, and legs (the lower surfaces of the femora in 
part excepted), testaceous; the elytra densely and rather strongly, 
the rest of the upper surface minutely, punctate. Antennae long, 
slender. Prothorax very short, rapidly narrowing from the base, 
the sides forming an almost continuous outline with those of 
the elytra. Elytra narrowly margined. Beneath densely punctu- 
late. Posterior coxal plates obtusely angulate externally. Posterior 
tibiae moderately explanate, the upper spur twice the length of 
the lower one. 

Length If — 2 mm. 

Log. Seychelles; Silhouette, Mahe. Silhouette; Mare 
aux Cochons, over 1000 feet, viii. 1908, one example. 
Mah4; near Mome Blanc, about 1000 feet, xi. 1908; 
Mare aux Cochona district, 1000-2000 feet, 26. i.-2. ii. 
1909, several specimens, including four from a marsh at 
the summit of a pass (2000 feet); Cascade Estate, lOOQ- 
2000 feet, ii.-iii. 1909. 

Twenty-three specimens. A small oval form, piceous in 
colour, with the prothorax, the sides of the elytra anteriorly, 
and the legs (except the femora beneath), testaceous. No 
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external sexual marks of distinction are visible. Amongst 
the Eastern species known to me, S. seychdlensis is nearest 
allied to S. quadrifoveatm Champ., from Dikoya, Ceylon, 
differing from the latter in its more ovate shape, longer 
antennae, darker head, and more strongly punctured elytra; 
the $, moreover, of the Ceylon insect has each elytron foveate 
near the apex, no trace of an impression being visible in any 
of the Seychelles specimens. These latter must represent an 
endemic form ; many islands, including Fiji, have one or more 
representatives of the genus. 

7. Ptilodaetyla scabross, sp. n. 

<J. Oblong-elliplic, moderately convex, Bhining, thickly clothed 
with rather coarse yellowish pubescence ; piceous or dark brown, the 
sides or anterior portion of the prothorax and the base of the elytra 
often paler or reddish, the antennal joints 1 and 2, palpi, femora, and 
tarsi testaceous, the rest of the antennae blackish or infuscate ; the 
entire upper surface closely, roughly punctured, the elytra finely 
striate throughout. Anteimae about as long as the body, joint 2 
very short, the articulated ramus arising from the base of each of 
the joints 4-10 long and slender, the outer ones longer than the 
actual joint itself. Prothorax strongly transverse, somewhat 
gibbous, rapidly narrowing from near the base, the sides rounded 
posteriorly, the base trisinuate, the margin very finely, obsoletely 
crenulate. Scutellum concave, notched in front. Elytra moderately 
long, oblong-oval, sharply margined at the sides. Beneath finely 
punctured ; fifth ventral segment triangularly emarginate at apex. 
Tarsal claws rectangularly widened in their basal half. 

Length 2 J-3 mm. 

Loc. Seychelles : Silhouette, MahA Silhouette ; at or 
near Mare aux Cochons, about 1000 feet, viii.-ix. 1908, 
ten specimens. Mahe; near Morne Blanc, about 1000 
feet, X. 1908, two examples. 

Twelve This insect is related to various unnamed 
Javan forms in the British Museum. It is a small, dark 
brown or piceous, roughly punctured insect, with very 
elongate, strongly ramose, blackish antennae in <J, finely 
striate elytra, and testaceous femora and tarsi. Numerous 
species of this genus from the Malayan Islands, etc., were 
named by Kc in 1916 and 1917, but the present insect is 
scarcely likely to be one of them. 
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Canthabidae (= Telephoridae). 

8. Caccodes debilis Sharp. 

Caccodes dMis Sharp, Trans. Roy. Dublin. Soc. (2) iii, p. 157 
(1885). 

Loc. Seychelles : Mah6 ; Cascade Estate, between about 
800 and 1500 feet, i.-iii. 1909. 

Two specimens of this minute Telephorid were captured 
in Mah6, these agreeing with the Hawaiian types in the 
British Museum. C. debilis is very like a small immaculate 
Mdthodes, and is recognisable by the long stout antennae 
(? in only), the very short, transversely subquadrate, 
mesiaUy-excavate prothorax, and the short divaricate elytra, 
the long wings being thus in great part exposed. Where 
this species is endemic, it is impossible td say. 

Melyridae. 

9. Laius sericatus, n. sp. 

(J. Moderately elongate, rather broad, somewhat shining, clothed 
with extremely fine, greyish, sericeous pubescence ; bluish-green, the 
antennal joints 1-3 testaceous, the joints 4-10 and the legs black ; 
the entire upper surface densely, very minutely punctured. Head 
rather broad, subtriangular, slightly depressed and obsoletely 
canaliculate in the middle betweeen the eyes, the latter rather 
prominent ; antennae with a long, curved, outwardly-dilated, exter- 
nally-excavate basal joint, the second joint extremely broad, large, 
concave, ear-shaped, 3 articulated to it at about the middle of its 
distal margin, 3-9 short, similar, 10 ovate. Prothorax convex, trans- 
verse, wider than the head, rounded at the sides, a little narrower 
at the base than at the apex. Elytra subparallel, moderately long, 
wider than the prothorax, separately rounded at the tip. Legs 
stout ; anterior femora thickened, broadly, obliquely sulcate beneath ; 
anterior tibiae greatly thickened, becoming much narrower at the 
apex, convex externally, sulcate within. 

length 4, breadth IJ mm. 

Loc. Seychelles : F61icite Island, 14-17. xii. 1908, one 
(J. [P61icite is one of the smaller islands, reaching no great 
elevation, and mostly cultivated, while the wild forest which 
remains in it is not of a specially endemic type ; the insect 
may thraefore be a non-endemic form.] 

This insect belongs to Group A of the Key of the Asiatic 
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species of the genus given by me in the Ann. and Mag. Kat. 
Hist. (9) vii, p. 323 (1921), and comes near the Malayan 
L.Jlavicomis F., and the N.W. Australian L. purpureijmnis 
and L. aUeni I^. The enormous, ear-shap^, transverse 
second anteimal joint is simply concave externally, and the 
puncturing of the upper surface of the body is extremely fine 
and dense. L. flavicomis lives upon the seashore. 

10. Xamerpus ( ? ) eioides, sp. n. 

Oblong, convex, shining, thickly clothed with soft, fine, semi-erect, 
greyish hairs, with scattered, erect, longer hairs intermixed; nigro- 
piceous or black, the margins of the prothorax and the whok of the 
elytra sometimes brown, the legs and antennae testaceous, the latter 
(the basal joints excepted] more or less infuscate in some examples; 
the head finely, the profhorax closely, coarsely, confusedly punctured, 
the puncturing of the prothorax usually finer and more diffuse than 
that of the elytra. Head rather broad, the eyes prominent ; antennae 
extending beyond the base of the prothorax, joint 3 elongate, 4-10 
triangular, gradually increasing in width, 11 stout, ovate. Pro- 
thorax strongly transverse, rounded at the sides, rapidly narrowing 
anteriorly, narrowly margined. Scutellum rather large. Elytra 
moderately long, of the same width as the prothorax at the base, 
conjointly rounded at the tip. Beneath very finely punctured; 
prostemum narrowly produced between the anterior coxae. Legs 
short, rather stout ; tarsal joints 2-4 very short, subequal, 1 a little 
longer than 2, the claws with a long, free, membranous appendage. 

Var, a. Elytra with a common, oblong or elongate testaceous 
patch extending from below the base to near the apex. 

Var. /3. Prothorax testaceous or nifo-testaceous ; the elytra as 
in a. 

Lenth 11-2^ mm. 

Loc. Seychelles : Silhouette, Mah6, 

(1) lype-form; 30 specimens from Silhouette (endemic 
forest near Mont Pot-a-eau, about 1500 feet, viii. 1^; 
Mare aux Cochons and high forest above, over 1000 feet, viii.- 
ix. 1908); 11 from Mah4 (near Mome Blanc, about 1000 feet; 
summit of Mome Pilot, over 2000 feet, xi. 1908; Home 
Seychellois, 1500^2000 feet, ii. 1909; Cascade Estate, about 
1000 feet, ii.-iii. 1909). 

(2) Var. a, 22 specimens from Mah5 (near Morne Blanc, 
summit of Mome Pilot, etc., 1000 to over 2(XX) feet ; Mare aux 
Cochons district, 1000-2000 feet; Cascade Estate, about 
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1000 feet) ; 2 from Silhouette (near Mont Pot-a-eau, and Mare 
aux Cochons, both over 1000 feet). 

(3) Var. 0, 8 specimens fromMahe (forests of Mome Blanc 
and Mome Pilot; Cascade Estate; forest of stunted 
“Capucin” {Northea) trees on a mountain-summit in the 
Mare aux Cochons dikrict, over 2000 feet, ii. 1909) ; 1 from 
Silhouette (near Mont Pot-a-eau). 

A very variable insect, upwards of 70 examples of which 
were captured by Dr. Scott. The above list shows that the 
majority of specimens of the type-form were taken in 
Silhouette, while those of the forms with maculate el}rtra are 
ahnost all from Mahe. The ti^e-form and its varieties seem 
to be confined to the endemic forests, in which they occur 
up to the highest and dampest parts ; they were met with 
through all the months from August to March. The name 
cioides was suggested by the resemblance of the insect to a 
Cis, and a species of that genus coloured like the var. a was 
found in small numbers both in Mah6 and Silhouette. 

This species is alli«i to, and no doubt congeneric with, 
the equaUy inconstant S. Indian Dasytid identified by me in 
1922 (Ent. Mo. Mag. iviii, p. 128) as DorwMia {Xamerpus) 
maindroni Pic, differing from the latter in the shorter antennae 
and legs, the less expanded margins of the prothorax, and 
the system of coloration of the varietal forms. The differences 
between the two genera mentioned are somewhat uncertain, 
and both of them come very near McdiJtacodes, Waterh. (1876), 
based upon a single species from Bodriguez. Donaldia, type 
from Mauritius, has more dilated antennae and a much broader 
prothorax. Xamerpus, ten species of which have been re- 
corded from Madagascar, all unknown to me, is said to have 
a broad, dentate, 5-jointed antennal club. The maxillaiy 
palpi in the Seychelles insect, as in D. maindroni and MaU 
ihacodes, have a very broad securiform apical joint, and the 
corresponding joint of the labial palpi is ato securiform. The 
two Indian species referred by me to Haphmemus (loc. oU. 
p. 127) are alk) very nearly related to Xamerpus. The (J of 
X. ciowks is narrower and more cylindrical than the ?. 

Clemdab [Supplement]. 

A report by S. Schenkljng on the Cleridae of the Percy Sladen 
Trust Expedition was published in Tr. Linn. Soc. London, 
ser. 2, ZooL, xviii, pp. 325-329 (1922). The single specimen 
described bdow was, through its superficial resemblance to 
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a Helodid, placed imder that family, and hence was not 
submitted to Dr. Schenlding with the other Cleridae. 

11. Alloehotes praslinensis, sp. n. 

S. Broad oval, shining, thickly clothed with rather long, semi -erect 
yellowish- hairs ; testaceous, the eyes, tips of the mandibles, and 
elytra (a common sutural stripe extending down the basal two-thirds 
excepted) black; the head and prothorax sparsely, minutely, the 
elytra more closely and much more distinctly, punctured, the space 
occupied by the sutural stripe with numerous coarser punctures 
intermixed. Head short, broad, truncate at the apex, leaving the 
mandibles partly exposed, hollowed in the middle anteriorly, the 
epistoma confused with the front; eyes very large, emarginate in 
front; antennae moderately elongate, joints 2 and 3 small, 4~10 
triangular, stout, rapidly widening, about as long as broad, 10 sub- 
transverse, 11 ovate. Prothorax transverse, much wider than the 
head, moderately convex, rounded at the sides. Elytra convex, 
broad, transversely suheordate, greatly dilated at the sides anteriorly, 
at the base not wider than the prothorax, the humeral callosities 
not very prominent. Legs stout. 

Length (extended) SJ, breadth mm. 

Loc. Seychelles : Praslin, xi. 1908, one (J. 

This insect, when rolled up (t.e. with the head and prothorax 
defiexed), has the general facies of a CoccineUa or Sdrtes. 
There are one or two similarly-coloured allied unnamed forms 
from Ceylon in the British Museum. The present species is 
doubtless a native of the Seychelles. 
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XVII. The Dragonflies {Order Odonata) of Fiji, with special 
r^erence la a coUection made byMr.H.W. Simmonds, 
F.E.S., on the Island of Viti Leva. By E. J. 
Tillyard, M.A., Sc.D.(Caiitab.), D.Sc.(Sydney), 
C.M.Z.S., F.L.S., F.E.S., Entomologist and CMef 
of the Biological Department, Cawthron Institute, 
Nelson, N.Z. 

[Read October 3rd, 1923.] 

(With Twenty-one Text-figures.) 

Up to the present time little work has been done upon the 
Odonata of the Fiji Islands, the only outstanding contribu- 
tion to our knowledge being the fine paper by de Selys on 
the genus Nesobasis (Ann. Soc. Ent. Belg., xxxv, 1891, 
pp. li-lvii, Brussels). Including the five species of this 
genus, all of which are peculiar to the Fiji Islands, only 
sixteen species have so far been recorded for the group, and 
several of these are widely spread in Australia and the 
Pacific Islands. 

In Jime, 1919, Mr. H. W. Simmonds, F.E.S., Acting 
Government Entomologist in Fiji, wrote to me to ask me 
to name a specimen of a common dragonfiy caught on the 
Waidoi Estate near Navua, Viti Levu, where he was then 
stationed. In replyii^ to his letter, I drew his attention 
to de Selys’ work on the genus Nesobasis, and suggested 
that the Zygoptera of Fiji would be weU worth collecting, 
and that very probably some new species of this interesting 
genus would soon be discovered. Mr. Simmonds acted upon 
this advice, and proceeded to collect Odonata, particulMly 
Zygoptera, with great vigour during the remainder of his 
stay at Waidoi, viz. from August to November of the year 
1919. Fortunately Mr. Simmonds is gifted with great skill 
as an artist in colours, and willingly acted on a suggestion 
which I made to him that he should make water-colour 
drawings of all the species taken before their colours faded. 
TRANS. ENT. SOC. LOND. 1923.— PARTS HI, IV. (jAN. ’24) 
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The result was a fine series of coloured drawings which are 
well worthy of publication, were it not for the prohibitive 
cost of coloured plates at the present time. During that 
time, Mr. Simmonds collected, in spite of very bad weather, 
no less than 170 specimens of Odonata. These were 
forwarded to me in several consignments, and together 
constitute what I propose to designate as the Simmonds 
Collection in this paper. Nearly a]| of these were taken in 
and around Waidoi, a plantation situated not far from Navua 
on the Island of Viti Levu. Of this region, Mr. Simmonds 
says : “ This belt of country is different from most of Fiji, 
and is geologically the oldest portion. From a few miles 
west of Suva to a few miles west of Navua, there is a belt of 
volcanic country subjected to a rainfall of 180 inches and 
upwards per annum. It has many clear water streams 
flowing through heavy forest. It is hefe that almost all 
the species have been taken.” 

The Simmonds Collection, when analysed, is found to 
contain twenty-three species, of which no less than thirteen 
are new to science. Of the new species, all of which belong 
to the Zygoptera, ten are referable to the genus Nesobasis, 
which is the dominant genus of dragonflies in the group, one 
to Pseudagrion, one to Agrwcnemis, and one to Amtirolestes, 
the latter being the first record, as far as I know, of a repre- 
sentative of the family Lestidae in these Islands. As only 
ten species already recorded from the group are absent 
from the Simmon^ Collection, I thought it advisable to 
include these also in the paper, so as to make a compre- 
hensive survey of the total known Odonate fauna of the 
Islands. 

Before proceeding to enumerate and describe the species, 
I wish to express my great admiration for the careful way 
in which Mr. Simmonds carried out the work of coUecting 
these insects. Not only was each specimen carefully 
papered, with locality and date, but most of the specimens 
had very detailed notes as to coloration, etc., and the 
particular specimens drawn in colours were all specially 
labelled. It has been a great pleasure to work through such 
a well-prepared collection, and I wish to express to Mr. 
Simmonds my very sincere thanks for the opportunity of 
so doing. I also wish to thank Mr. Herbert Campion, 
Qdonatologist in the British Museum of Natural History, 
for his valuable help in collecting together a complete 
record of the Odonata of these Islands. 
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The holotypes and allotypes of the new species described 
in this paper have been placed in the .Cawthron Institute 
Collection. New Zealand being comparatively close to 
Fiji, this ^ould facilitate any further work which may be 
carried out in the study of Fijian Odonata. Mr. Simmonds 
desired that named paratypes of the new species, where 
available, and also named duplicates of species already 
known, should be sent by me to the British Museum, and 
also to the Dominion Museum, Welhngton; this has 
already been done. Further named specimens have also 
been sent to the Department of Agriculture at Suva, Fiji, 
together with the series of coloured drawings made by Mr. 
Simmonds, which should be most useful for reference on the 
spot. In the descriptions of new species given in this paper, 
full use has been made of Mr. Simmonds’ copious notes on 
coloration, etc., and the coloured drawings have also been 
carefully studied so that the correct colours might be 
embodied in the description wherever possible. Thus it 
will be seen that, in dealing with Nesobasis erythrops Selys, 
the last two segments of the abdomen are shown to be 
marked with bright blue above. This colour was not 
noticed by de Selys, and would probably not have been 
noticed by me either, if I had not had Mr. Simmonds’ note 
and drawing before me, so that I could turn to the faded 
specimen and by careful study make out the exact area of 
the blue coloration, which fades in the dead insect almost 
to black. Several other instances could be given where 
very bright colours, chiefly blue, had so faded that they 
covdd well have been overlooked in the description. 

The paper concludes with a short analysis of the zoo- 
geographical elements which make up the Fijian Odonate 
fauna. 

The following is a complete list of the known dragonflies 
of the Fiji Islands, those species marked with an asterisk 
being absent from the Simmonds Collection. No doubt 
many more species could be added if other islands besides 
Viti Levu were to be carefully worked. 


Sub-order ZYGOPTERA. 

Family LESTIDAE. 

1. Austrodestes vitiensis n. sp. 

TRANS. ENT. SOC. LOND. 1923 .— PARTS ni, IV. (JAN. ’ 24 ) Y 
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Family AGRIONIDAE. 

2. Pseudagrion pacificum n. sp. 

3. Nesobasis erythrops Selys. 


*4. 

9 > 

Idegastrum &lys. 

*5. 


longistyla Selys. 

6. 

1) 

fiambbris Selys. 

7. 

3 ) 

comiciikUa n. sp. 

8. 

9 » 

aimmondsi n. sp. 

9. 


comosa n. sp. 

*10. 

fj 

nigrostigma Selys. 

11. 

ii 

angidicoUis n. sp. 

12. 

a 

subhumeralis n. sp 

13. 

)t 

selysi n. sp. 

14. 

91 

campioni n. sp. 

15. 

ff 

aurardiaca n. sp. 

16. 


brachycerca n. sp. 

17. 

9 ) 

heteroneura n. sp. 

18. 

Agriocnemis exsudans Selys. 

19, 

91 

vitiensis n. sp. 

20. Isckmra heterostieta Burm. 

21. 

99 

aurora Br. 


Sub-order ANISOPTERA. 

Family AESCHNIDAE. 
22. Anadaeschna jaspidea (Bumi,). 


Family LIBELLULIDAE. 

*23. Synihemis macrostigma macrostigrm Selys. 
24. Procordidia irregularis Martin. 

*26. Hemicordvlia tau Selys. 

*26. Hypothemis hageni Karsch. 

27. Ortketrum sabirta (Drury). 

*28. Lathredsta asiatica asiatica (Fabr.). 

29. Dipkcodes bipunctata (Br.). 

*30. Diplacodes irivialis (Ramb.). 

*31. Pantalajlavescens (Fabr.). 

*32. Tramea limbala (Desjardins). 

33. Rhydhemis phyliis dispar Br. 
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Sub-order ZYGOPTERA. 

FamUy LESTIDAE. 

Genus Austrolestes Till. 

1. Austrolestes vitiensis, n, sp. 

(Text-fig. 1.) 

(J. ToM length 42, abdomen 34, fore-mng 22 mm. 

Head : — Eyes dark blue above, light blue beneath. Antennas 
blackish; ocelli transparent yellowish brown. Epicranium, frans 



Fig. 1. — Austrolestes vitiensis n. sp., appendages of male ; o, dorsal 
view, 6, lateral view ( X 40). 


and postdypeus blackish; anteclypeus and labriim blue-green; 
labium pale testaceous. 

Thorax : — Prothorax blackish above, the posterior lobe deep 
metallic greenish ; sides pale testaceous with a superior black patch. 
Synthorax metallic green above, with a narrow dark stripe along 
the mid-dorsal carina; mesinfraepistemum blackish above, pale 
testaceous below ; humeral suture brownish, with an anterior black 
mark and a short posterior black stripe. Sides light blue, shading 
to pale testaceous on breast; first lateral suture with a rather 
flattened J -shaped mark in middle, metallic green; second lateral 
suture with a narrow triangular blackish streak posteriorly. Legs 
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pale teataceous, femora striped above and below with blackish, hairs 
also blackish; tibiae with a blackish stripe above; tarsi and claws 
blackish. 

Abdomen: — dull blackish above, yellowish tinged with blue 
on aides of 1-^ and basal two-thirds of 6, and patches of same colour 
low down on sides of 9-10. Seg. 10 with apical margin incised in the 
middle, denticulate. Appendages : — Superiors 1-2 mm., forcipate, 
stout, very pale straw-coloured, with bases and tips blackish, bases 
slightly constricted; the outer margin carries three strong teeth 
on its distal two-fifths; the iimer margin has a strong projecting 
lobe at one-fourth from apex, as shown in Text-fig. 1. Liferiors 
obsolescent. Seg. 10 carries postero-ventrally a fairly prominent 
median pyramidal tubercle. 

Wings:— hyaline, with blackish venation. Plerosltgma 1-3 mm., 
blackish, the veins forming the anterior and posterior margins 
thickened, jet black, the colouring just within these slightly brownish; 
covering about two cellules. Posinodals 11-12. Quadrilateral 
narrow, with the posterior angle sharply acute, but the distal side is 
not continued straight on to the posterior border of the wing as in 
A. cingulalua Burm. and some other species of the genus. 

$. TM length 40, abdomen 32'5, fore~tdng 23 mm. 

Generally similar to male, but with the thorax a little larger, the 
abdomen a little shorter and considerably stouter, more cylindrical. 
It differs in the following points : — Eyes pale greenish beneath. 
Legs brownish, the femora and tibiae with black stripes above, the 
knees strongly black. Abdomen with 1-2 metallic greenish above, 
sides yellowish; rest of abdomen dark bronze -green above, the sides 
light brown. Appendages 0-6 mm., narrowly conical, pale testaceous. 
Ovipositor reaching to about end of seg. 10. IVings with ptero- 
stigma 1-6 mm. long, and 12-13 postnodals. 

T^pes : — A unique pair, holotype male and allotype 
female, in Cawthron Institute Collection. 

Habitat : — Suva, Fiji Is., taken by Mr. H. W. Simmonds 
on Dec. 21st, 1919. 

This species would appear to be rather closely allied to 
A. paludostis Till., from N. Queensland, but is easily dis- 
tinguished from it by the metallic-green colouring of the 
thorax and the form of the internal lobe of the superior 
appendages of the male, which comes closest in shape to 
that of the very distinct A. aridus Till, from Central 
Australia. 
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Family AGRIONIDAE. 

Genus Pseudagmok Selys. 

2. Pseudi^rion pacifieum, n. sp. 

(Text-figs. 2, 3.) 

Total length 34, abdomen 27-5, fore-wing 18 mm. 

Head (Text-fig. 2o) : — Eyeshlae, bordered with paler blue beneath. 
OetMi transparent red-brown. Antennae with segs. 1-2 blue, the 
rest missing. Occiput with the median area blue with a fine black 
edging, the postocular areas black, with very large rounded post- 
ocular spots of a bright blue, not connected by a median line. Epi- 




Fio. 2 . — Pseudagrion pacifieum n. sp., ^J. a, head, showing colour- 
pattern of blue and black (x 16), 6, pterostigma of fore- wing 
(X 20). 

cranium bright blue, with an irregular black area on the vertex 
enclosing the three ocelli ; on this area, behind the median ocellus, 
is a fine dash of blue. Frons, dypeus and labrum bright blue ; a 
small median black spot at base of frons, and three small black spots 
at base of postclypeus ; labium dull brownish. 

Thorax ; — Prothorax black above, with a pair of rather large 
blue spots; sides blue. Syvthorax bright blue, with a mid-longi- 
tudinal hand of black, slightly widened in front at the collar; on 
the anterior two-thirds of this band is a much narrower hlue stripe 
enclosing the dorsal carina, which itself carries a black line ; humeral 
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suture \rith a well-marked black line; rest of sides bright blue; 
breast pale brownish. Legs dull fuscous above, pale brownish below. 

Abdomen: — 1-2 bright blue, with a narrow apical ring of black; 
2 also with a squarish black patch covering the third quarter of the 
segment dorsally; 3-7 black above, with a narrow basal blue ring, 
spreading out distad on the sides; 8-10, bright blue; underside 
yellowish. Appendaget Superiors, 0-4 mm., black, the apex 
blunt, bifid in lateral view ; seen from above, there is a broad concave 
lobe extending inwards from base nearly to apex. Inferiors, 0-3 mm., 
black, subconical, apex broadly rounded. (Text-fig. 3.) 

Wings hyaline, with black venation. Ptarosligma 0-9 mm., 
covering leas than one cellule, trapezoidal, the anterior distal angle 
very acute, as shown in Text-fig. 26 ; colour dark fuscous with slightly 




Fig. 3. Pseudagrim pacificum n. sp., appendages of male; a, 
dorsal view, 5, lateral view (X 45). 

paler edging, the whole surrounded by very thick black veins. 
Posfnodait 12; M, arising 5 cellules distad from nodus, and Mu 4 
cellules further distad, and only 1 cellule short of the pterostigmatio 
brace-vein. 

$. Unknown. 

fype ; — Holotype male in Cawthron Institute Collection. 

Habitat : — Waidoi Plantation, Sept. 16th, 1919 ; taken 
by Mr. H. W. Simmonds. 

This species is clearly allied to Ps, auslrabxsiae Selys from 
Australia, but can be at once distinguished from it by the 
greater amount of blue colouring on head, thorax and 
abdomen, especially by the blue and black pattern of the 
bead, as shown in Text-fig. 2, the narrowness of the thoracic 
black bands, the difference in the pattern of seg. 2 of the 
abdomen, and the fact that the last three segments are 
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blue, only the last two being blue in the Australian species. 
The appendages are on a somewhat similar plan, but Ps. 
austrcdasiae has the lower apical lobe of the superior 
appendage considerably larger than the upper one, and 
the inferior appendages are much shorter than in the 
Fijian species. 


Genus Nesobasis Selys. 

(Text-fig. 4.) 

This is the dominant genus of Odonata in the Fiji Islands, 
and will probably be found to contain a very considerable 
number of species when the bush streams of the different 
islands are carefully worked. De Selys originally described 
five species from Fiji. Of these, only two can be recognised 
in the present collection ; on the other hand, there are no 
less than eight new species in it which may be referred to 
this genus, making a total of thirteen. The genus is only 
represented, outside of the Fiji Islands, by a single species, 
N. ciliaia His, from Bivak Island, South-west New Guinea ; 
this species differs considerably from the majority of the 
Fijian species by the shortened and very little zig-zagged 
Cuj, and also by the exceedingly close origins of M 3 and Ms. 

The species placed in this genus vary greatly in facies, 
some of them having exceedingly long and slender abdomens, 
others much shorter ones and comparatively much stouter. 
They also differ much in coloration, some being marked 
with bright blue and resembling species of Pseudagrion, 
others being of dull coloration and with more of the facies 
of Teldbasis, while one species has both red and blue 
coloration, as in Xanthagrion. It seems clear that the genus 
could easily be split up into a number of groups of at least 
subgeneric rank; this should not, however, be attempted 
until much more material has been collected and studied. 
In the meanwhile, the genus as it stands can be at once 
recognised by the combination of the following simple 
characters : — No bright postocular apoJs present. Pro- 
thorax similar in both sexes, without any speciahsed hooks 
or other armature in the female. Postnoddls numerous, 
frorn 12 to 20 in number. Anal bridge {Ab, Text-fig. 4) 
arising at the anal crossing, as in Psmdagrion and allies, 
and the petiolation of the wing reaching as far as this, or 
very slightly beyond; this level is some distance basad 
from that of the second antenodal. 
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Genotype : — Nesobasis erythrops Selys (by priority of 
description). 

Tbe genus seems to lie between Austroagrion and 
Xanthomemis on the one hand and Teinobasis on the other. 
One of the new species here described {N. heteroneura n. sp.) 
might well be taken for an Austroagrion but for the absence 
of the postocular spots, the considerably longer and 
Cuj, and the larger size of the insect ; it has the origins of 
M 3 and Ms not so close together as in the other species. 
This insect would run down, in a dichotomous key, to the 
African genus Argiagrion, except for its much smaller size ; 
but I have little doubt that other characters would separate 
it widely from that genus, and have decided to retain it in 
Nesobasis for the present. The known species can then be 
separated by the following Key ; — 


KEY TO THE SPECIES OF THE GENUS NESOBASIS SELYS. 


1. New Guinea species, with the origins of and Ms exeeedingly 

elose together N. ciliata Ris. 

Fijian species 2. 

2. Species with the facies of a Pseudagrion, the distance between 

the origins of M, and Ms at least as long as the basal descending 

piece of Ms itself N. heteroneura n. sp. 

Not such species, the distance between the origins of M, and Ms 
always leas than the length of the basal descending piece 
of Ms 3. 

3. Eyes, head and thorax bright red, with black markings. 

N. erythrops Selys. 


Coloration not as above 4. 

4. Abdomen of male excessively long and slender, about 48 mm. 

N. telegastnim Selys. 

Males with the abdomen not excessively long and slender 5. 

5. Males bronze black marked with tawny yellow, orange or reddish, 

including sides of thorax 6. 

Species not marked as above 9. 

6. Superior appendages of male longer than seg. 10, inferiors very 

short N. JmgiStyla Selys. 

Appendages not longer than seg. 10 7. 

7. Sides of thorax reddish ; superior appendages of male excessively 

short, inferiors somewhat longer . N. hrachycerca n. sp. 
Sides of thorax yellow or orange ; superior appendages of male 
longer than inferiors 8. 
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8. Superior appendages of male half as long as seg. 10, inferiois 
half as long as superiors ; posterior lobe of prothorax rounded. 

N. nigrostigma Selys. 

Superior appendages of male about as long as seg. 10, inferiois 
one-third shorter; posterior lobe of prothorax angulated. 

N. aurarUiaca n. sp. 

0. Kather large, robust species with dark coloration and without 
any blue markings ; breast black ; prothorax not angulated. 10, 
Smaller species with very riender abdomens, coloration bronze- 
black with bright blue markings, at least on sides of thorax ; 


piothorax angulated postero-latcrally 13. 

10. Labrum pale yellow 11. 

Labium dark 12, 


11. Labrum entirely yellow, or with only a small basal dark mark; 

superior appendages of male without any cornicle or tooth. 

N. flavilahrie Selys, 

Labrum yellow with a distinct median dark patch at base; 
superior appendages of male with a small cornicle or tooth 
close up to apices on inner side . . . N. comiculata n. sp. 

12. Male with seg. 10 greatly enlarged distally when viewed in 
. profile ; inferior appendages longer than superiors. 

N, simmondsi n. sp. 

Male with seg. 10 normal; superior appendages exceedingly 
hairy and of the same length as inferiors. N. comosa n. sp. 

13. Abdomen of male with bright blue coloration on segs. 8-10. 

14. 

Abdomen of male with segs. 8-10 entirely bronze black or 
black (rarely a fine blue line bordering segs. 9-10 distally). 15. 

14. Segs, 8-10 of male entirely blue dorsally ; sides of thorax blue 

to above humeral suture, with only a short black mark placed 
anteriorly just below humeral suture . N. angulicoUis n. sp. 
Seg. 8 of male blue only on distal half, 9-10 blue ; sides of 
thorax blue only up to humeral suture, and having a long 
black band running beneath that suture for nearly the whole 
length of the pleuron N. mhhimeralis n. sp. 

15. Superior appendages of male shorter than seg. 10, inferiors 

nearly as long as superiors; sides of thorax black with blue 

bands N. sdysi n. sp. 

Superior appendages of male longer than seg. 10, iideriors 
exceedingly short ; sides of thorax blue . N. campioni n. sp. 
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3. Nesobasis erythrops Selys. 

(Text-fig. 5.) 

This exceedingly beautiful species has been drawn in colours by 
Mr. H. W. Simmonds from life ; the original description of the dried 
and faded specimen by de Selys does not do justice to it. The colour 
of the head, eyes, thorax and sides of segs. 1-2 of the abdomen is 
a rich cerise, marked with black as described ; the black abdomen is 
relieved apically by segs. 9 and basal half of 10 being bright blue 
above (this colour was not noticed by de Selys). The appendages of 
the male are figured in Text-fig. 5; superiors 0-4, inferiors 0-3 mm. 
long; some specimens have the superior appendages slightly more 
pointed than here shown. Pterostigma 0-5 mm., trapezoidal, reddish. 



view, b, lateral view (x 45). 

Types Male and female, in Godeffroy Museum, 
Hamburg. 

Mr. Simmonds’ Collection contains four males of this 
species, taken on the Waidoi River, Sept. 10th, 11th (two), 
and Oct. 28th, 1919. 

4. Nesobasis telegastrum Selys. 

This very rare species can be at once recognised by the very long 
and slender abdomen and the black labrum and postclypeus, 
separated by the yellow anteclypeus. The appendages would 
appear to be somewhat similar in fprm to those of the preceding 
species. 

Type : — Unique male in GodefEroy Museum, Hamburg. 

Not represented in the Simmonds Collection. 
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5. Nesobasis longistyla Selys. 

Another very rare gpeciea, easily recognised by the form of the 
male appendages, the superiors being straight and longer than seg. 10, 
the inferiors very short and obtuse. 

Type : — Unique male in Godeffroy Museum, Hamburg. 

6. Nesobasis flavilabris Selys. 

(Text-fig. 6.) 

This is one of the commonest species of the genus, and 
is represented in the Simmonds Collection by no less than 
twenty-six specimens, thirteen being males and thirteen 
females, inclusive of six pairs taken in cop. These were 




Fig. 6.— Nesobasis flavilabris Selys, appendages of male; a, 
dorsal view, 6, lateral view ( X 40). 

all taken on the Waidoi River, during the months of May, 
Aug., Sept, and Oct., 1919, by Mr. Simmonds. 

The species can be recognised by its very dark coloration, from which 
the pale yellow labrum stands out conspicuously. In most specimens 
the labrum is wholly yellow, but there are several in the collection 
in which there is a small blackish patch in the middle of the base 
of the labrum, always much smaller and less noticeable than that to 
be found on the labrum of the succeeding very closely allied species. 
The tip of the abdomen in the male, i, e. seg. 10 and the two pairs of 
appendages, is dark red in colour. The appendages of the male are 
shaped as shown in Text-fig. 6 ; superiors 0 4, inferiors 0-6 mm long ; 


319 


The Dragonflies {Order Odonata) of Fiji. 

but there is some amount oi variation in the size and shape of the 
peculiar small bifid process which can generally be seen projecting 
below and between the superior appendages. Pterosligma 0-6 mm., 
trapezoidal, the basal side very oblique, so that the anterior side is 
considerably shorter than the posterior. The female is generally 
not quite as dark as the male, and shows quite clearly a series of paler 
basal bands on segs. 3-8; when very mature, it becomes almost 
black like the male. 

Types : — Several males and a female, in GodefEroy 
Museum, Hamburg. 

This species is one of three very closely allied species of 




Fig. 7. — Nesobasis comicuUUa n. sp., appendages of male; a, 
dorsal view, b, lateral view { X 40). 

very similar facies and coloration, in all of which the 
inferior appendages of the male are longer than the superiors, 
pointed and somewhat curved inwards. 

7. Nesobasis cornieulata n. sp. 

(Text-fig. 7.) 

(J. Toial length 43, oMomen 36, fore-wing 24 mm. 

Closely similar to the male of N. flavilabris Selys, with the same 
general form and black coloration, but differing from it as follows : — 
The labrum is yellowish, with a very distinct dark median patch 
basally, fuscous; this patch is considerably larger than the small 
basal patch which is found on the labrum of the variety of N. 
pmlabris mentioned above. Seg. 10 is dark brownish; the 
appendages bright red. The form of the appendages (Text-fig. 7) is 
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generally gimilar to those of N. fiaviUbris, but the superiors are 
longer, 0-5 mm., only about one-sixth or less shorter than the 
inferiors, and they carry on the inner margin, just before the apex, 
a very distinct cornicle or tooth projecting inwards transversely; 
there is also no bifid process, such as can usually be seen between 
and below the superior appendages of N. fiavilabria. Viewed in 
profile, the superior appendage is broader, less nodding and more 
sharply pointed at the apex than in N. fiavilabrie. These differences 
are well seen by comparing Text-fip. 6 and 7. Pltrosligma 0*7 mm., 
trapezoidal, anterior side less than posterior. 



$. Total length 44, abdomen 37, fore-vHng 27-5 mm. 

Closely resembles the female of A. fiavilahrig, from which it can 
only be distinguished with difficulty by the dark median patch on 
the labrum, the pale basal bands on segs. 3-6 broader and more 
clearly marked off, and the slightly longer appendages. 

Types : — ^Holotype male and allotype female, in Cawthron 
Institute Collection, taken in cop., Waidoi River, Fiji, 
Aug. 24th, 1919, by Mr. Simmonds. Also three paratype 
males, from same locality. May 18th and Aug. Slst, 1919, 
respectively, 

8. Nesohasis simmondsi n. sp. 

(Text-fig. 8.) 

d- Total length 46, abdomen ^1, fore-vring 27 mm. 

Though of somewhat larger size than the two preceding species. 
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this species shows a general close resemblance to them. The 
abdomen is dark brown, with pale basal rings on segs. 3-7. Seg. 10 
and the appendages are a medium reddish brown in colour. The 
hbrum and atUeclypeus are both very dark brown, the jmstclypeus 
shining black. Thorax black, with brownish streaks irregularly 
placed on sides, and with the jet black breast surrounded with pale 
yellowish brown. Lege pale testaceous, with a dark line above on 
femora and a dark patch on knees. The species is, however, most 
easily recognised by the form of the appendages (Text-fig. 8). Seg. 10 
is considerably enlarged, especially when viewed from the side, and 
carries a pair of very large inferior appendages, 0-8 mm. long, which, 
viewed from below, appear like a large forceps attached ventrally 
to the segment ; these appendages are considerably longer than the 
superiors, which are only 0-6 mm. long, and are curved in apically 
much as in the two preceding species. The superiors are slightly 
hollowed out along the distal portion of their inner margin, and 
the same margin carries, about its middle, a short blackish projection 
or tubercle. The end of the tenth segment is raised up in the middle 
high above the superior appendages, and the incised median border 
carries a aeries of short bristles. Pterosligtm 0-8 mm., rhombic, 
pale brown with darker lanceolate centre. 

Type : — Holotype male, April 20th, 1919, and paratype 
male, Oct. 3rd, 1919, Waidoi River ; taken by Mr. Simmonds ; 
the former in Cawthron Institute Collection, the latter in 
British Museum Collections. 

9. Nesobasis comosa n. sp. 

(Text-fig. 9.) 

d. Total length 40, abdomen 32, fore-wing 24 mm. 

Of the same geiieral form as N. flavilabris, but with somewhat 
more slender abdomen. General colour dark slaty-black all over ; 
labrum greenish black ; eyes black above, green below ; legs black, 
with a touch of reddish on the distal part of the hind tibiae ; a touch 
of greyish pruinescence on sides of thorax, and more on the breast ; 
superior appendages blackish, interiors reddish brown. The frons 
carries a series of long, slender, light brown hairs, which project 
forwards in a regular row, their tips reaching well beyond the level 
of the anterior end of the labrum. The superior and inferior 
Appendages (Text-fig. 9) are of about the same length, 0-5 mm. long, 
the superiors very hairy, especially around their apices, the inferiors 
of the usual triangular form, with the apices turned inwar^ and 
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strongly pointed. Seg. 10 is only weakly incised medially. Ptero- 
stigma 0-7 mm., trapezoidal, anterior side longer than posterior. 

Type : — ^Holytype male, unique, Waidoi River, Aug. 24tli, 
1919, taken by Mr. Simmonds; in Cawthion Institute 
Collection. 

10. Nesobasis nigrostigma Selys. 

This species ean be recognised by the frons and first three segments 
of the antennae being yellow, the thorax bronze above, with a yellow 
humeral line and the sides and breast yellow, the abdomen slender, 
of a bronze fuscous colour, brown on segs. 8-10, the legs yellowish, 
the 'pterosligma black, and the inferior appendages very short, only 
half as long as the superiors, which are pinched in at the tips. 

?. Unknown. 



Fig. 9 . — Nesobasis comosa n. sp., appendages of male ; a, dorsal 
view, 6, lateral view (X 40). 


Type : — Holotype male, unique, in Godeflroy Museum, 
Hamburg. Not represented in the Simmonds Collection. 

11. Nesobasis angulicollis n. sp. 

(Text-figs. 10-12.) 

(J. Total length 38, abdomen 31-5, fore-icing 22 mm. 

Head : — Eyes brown above, green below. OceUi semi-transparent 
brownish. Antennae brown. Epieranium black; frons with a 
transverse band of bright blue extending on either side on to the 
border of the eye. Posldypeus black; anleelypeus and labrum 
apparently blue, but somewhat darkened in the dead insect. Labium 
pale testaceous. 
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Thorax : — Prothorax with the pronotum strongly angulated 
posteio-laterally, as shown in Text-fig. 10c, right side; bronze 
black and bright blue, the pattern being shown in the same Text- 
fig. ; the black posterior mark on either side encroaches anteriorly 
on to the blue by a slender oblique pointed extension, directed for- 
wards, so as to divide the blue anterior portion into three lobes, the 
middle of which is again divided mid-dorsally by a fine black line. 
Synthorax greenish black above, with a fine blue line along the mid- 



Fio. 10. — a, eolour-pattem (blue and black) of thorax of male of 
Nesobasis angulicoUis n. sp., lateral view, b, the same for male of 
N. aubhummdis n. sp. e, dorsal view of prothorax, the right half 
being that of the made of N, angulicoUis n. sp., the left half that of 
the male of N, suhhumeralis n. sp, d, lateral view of abdominal 
segs. 8-10 in N. angulicoUis n. sp., male, e, same for N, subhumeralis 
n. sp., male (c X M, all the rest x 12). 

dorsal carina ; the dark colour only reaches the humeral suture along 
the distal fourth of it, leaving a narrow blue band above the rest of 
the suture, ais shown in Text-fig. 10a; sides almost entirely bright 
blue, there being a longitudinal black mark placed anteriorly just 
below the humeral suture, extending across the upper portion of the 
mesepistemum and backwards on to the mesepimeron, ending in a 
point before half-way; breast livid, slightly pruinose. Legs -. — 
coxae, trochanters and underside of femora pale yellowish; upper 
side of femora and nearly whole of tibiae black ; apical part of tibiae 
and whole of tarsi brownish. 

TRANS, ENT. SOC. LOND. 1923.-^PAETS IH, IV. (jAN. *24) Z 
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Abdomen: — very slender, blackish above on segs. 3-7; segs. 1-2 
and 8-10 bright blue above, this colour extending well down on the 
sides of seg. 8 distally, far down on the adea of seg. 9 altogether, 
and entirely around seg, 10 except for a small triangular basal spot 
of black low down on each side (Text-fig. lOd) ; sides and underside 
yellowish. Appendagea : — Superiors 0-5 mm. long, wide apart, 
each oonsisting of a main lobe much hollowed out above on the inner 
side, and sending a basal prolongation inwards neatly parallel to the 
border of seg. 10 ; each prolongation endsinwardly in a broad tooth, the 
two teeth neatly meeting in the middle line, and leaving an oval gap 
between them, as shown in Text-fig. 1 1 ; viewed laterally, the superiors 



Fio. 11 . — Netobaaia angulicdlia n. sp., appendages of nude; a, 
dorsal view, b, lateral view (x 45). 


appear somewhat truncated. Inferiors little more than hali as 
long, broadly sub-triangular, the tips turned inwards and slightly 
upwards. 

Wings : — Pteroaligtm O-S mm., narrowly ihomboidal, blackish 
with slightly paler edging, the whole enclosed by stout veins of jet- 
black colour ; length slightly less than width, and covering barely 
one cellule. Poalnodala 13. Origins of M, and Ms exceedingly close 
together, almost as close as in the New Guinea species N. eUiata Bis. 

$. ToUU length 34, abdomen 28, fore-wing 23 mm. 

Somewhat similar to the male, but paler in colour ; labrum dark 
olive green. Prothorax strongly angulated as in the male, but the 
blue and black pattern somewhat different owing to the black not 
dividing the blue so completely into three separate lobes (Text-fig- 
12). Lega pale yellow, femora with a dark bstnd above. Abdomt^ 
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mostly yellowish on sides and underside, dark bronze above except 
for most of seg. 0 and whole of seg. 10, which are blue ; sides of segs. 
1-2 also marked with blue. Appendages very short, subconical, 
dark ; ovipositor yellowish, reaching well beyond end of appendages. 

Types : — ^Holotype male and allotype female, in Cawthron 
Institute Collection, taken in cop., Waidoi River, Aug. 26th, 
1919, by Mr. Simmonda. Also two paratype males from 
same locality, dated Sept. 18th, 1919, and Oct. 4th, 1919, 
respectively. 

This graceful and delicately built species is one of a series 
of four closely allied species which stand out very distinctly 





Fig. 12.— AesohewM angidicoUisa. sp., prothorax of female, dorsal 
view (X 34), 

from tiiefliavilabris group by their smaller size and slenderer 
build, and also by their blue and bronze-black coloration. 
The form of the appendages connects them at once back to 
N. erythrops Selys, which also has blue markings on the end 
of the abdomen, but is otherwise a somewhat more robust 
and very differently coloured species. The angulated 
prothorax in both sexes is a feature of this group, but is 
most marked in the present species. 

12. Nesobasis subhumeralis n. sp. 

(Text-Egs. 10, 13.) 

(J. Total length 36, abdomen 30, fore-wing 22 mm. 

Very closely allied to N. angtUicoUis n. sp., from which it can only 
be distinguished by the following characters : — Eyes black above, 
green beneath; Idbrum blue edged with black. Prothomx not so 
strongly angulated postero-laterally as in N. angulicoUis, and with 
much less blue on it, as shown in Text-fig 10c, left side. SyrUhorax 
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bronze black above, with a fine blue line along mid-dorsal carina, 
and the black reaching exactly to humeral suture on either side ; 
sides bright blue, but with a long and well-developed black band 
running just below the humeral suture, so as to isolate a narrow blue 
band on the upper portion of the mesepimeron ; this black band rons 
to within a short distance of the posterior end of the pleuron, and 
also extends forwards well on to the mesinfraepistemum (Text- 
fig. lOb). Abdomen blackish above, with blue on sides of segs. 1-2; 
seg. 8 black above basally and on sides, blue above distally; segs. 
9-10 blue above and on upper part of sides. Text-fig. lOd, e shows 
the difference in the pattern of segs. 8-10 in this and the preceding 
species. Appendages very similar to those of the preceding species, 




Fio. 13, — Nes<^)asis subhnmeralis n. sp., appendages of male; a, 
dorsal view, b, lateral view [x 45). 

the superiors 0-5 mm. long, but more pointed apically, and with the 
points slightly turned outwards; seen in profile they are not so 
truncated; inferiors very broadly triangular, the tips turned well 
upwards and inwards. Both pairs of appendages are black in colour. 
Seg. 10 is perhaps slightly mote incised medially than in the preceding 
species. (Text-fig. 13.) Ifinys very similar to those of the preceding 
species, but the pterostigma 0-6 mm., rhombic, exactly as long as 
broad, and covering just one cellule. 

$. Unknown. 

Types : — ^Holotype male, Aug. 24th, 1919, and paratype 
male, Sept. 12th, 1919 ; both taken on the Waidoi Rivet 
by Mr. Simmonds; the former in Cawthron Institute 
Collection, the latter in British Museum Collections. 
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13. Nesobasls selysi n. sp. 

(Text-figs. 14, 15.) 

Total length 38, abdomen 32-6, fore-wing 21 mm. 

Head rather small, barely 3 mm. vide. Eyes black above, green 
beneath. OceUi semi-transparent brownish. Antennae black, 
shading to dark brown. Epicranium, frons and dypeus entirely 
black; labrum olive green, with numerous soft brownish hairs. 
Labium pale testaceous. 

Thorax rather short and slender, less than 4 mm. long. Pro- 
thorax fairly small, angulated postero-laterally, but the angles not 
as prominent as in the two preceding species; colour metallic 
greenish black, the pronotum marked anteriorly with a somewhat 
trifoliate blue patch followed by a central blue patch more triangular 



Fig. 14. — Nesobasis selysi n. sp., prothorax of male, dorsal view 
(X 34). 

in shape, divided longitudinally by the black line of the dorsal 
Carina, as shown in Text-fig. 14. Synthorax entirely black above, 
velvety, with a slightly greenish tinge in certain lights ; sides also 
black, with two rich blue bands, one situated along the first lateral 
suture, beginning low down on the mesinfraepistemum, and reach- 
ing back about three-fourths the length of the pleuron ; the other 
latero-ventral, running from behind the third coxa to the roots of 
the hind-wing; between these two bands there is a broad band of 
black, covering the second lateral suture; breast blackish, with 
dark grey pruinescence, the post-stemum pale testaceous. Legs 
mostly black; apices of the coxae, most of the trochanters and a 
spot at base of femora pale testaceous ; distal part of tibiae and whole 
of tarsi brownish. 

Abdomen: — ^very slender, black; seg. 1 with a blue spot on either 
side; underside yellowish brown. Sega. 9-10 are generally entirely 
black, but in some specimens each carries a narrow blue line around 
its distal border. Appendages : — Superiors short, only 0*3 mm. in 
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length, wide apart, diverging, apices fairly well rounded ; between 
them there projects an obtusely triangular median lobe, as shown 
in Text-fig. 15. Inferiors very slightly shorter, with broad bases 
and narrow apices directed somewhat upwards and inwards. Seg. 10 
very little incised medially. 

Wings : — Pteroatigma 0-5 mm., black, rhomboidal, covering one 
ceUule. PostnodoJa 14-15. VeruUim black, the membrane slightly 
clouded with brownish in the adult male. Only one ctoss-vein 
(i. e. two cellules) between the origins of M| and Ms. 

(J Teneral : — In the very young male the thorax is bluish, or 
yellowish tinged with, blue, on the sides, and there is no sign of the 
black lateral band ; the legs also are pale testaceous all over. At 




Fig. 15. — Nescdxma sdyei n. sp., appendages of male; o, dorsal 
view, b, lateral view (x 45). 

a slightly later stage, the blue colour becomes bright on the thorax, 
but the black lateral band does not appear until the blue is already 
well established. The legs darken gradually. The amount ol 
yellow on the underside of the abdomen is much greater in the 
teneral form than in the adult, and the spots on seg. 1 are yellowish 
at first. Probably the specimens showing fine blue apical lines 
on segs. 9-10 are not as mature as those in which these segments 
are entirely black. 

<J Aged : — ^In the aged male, the legs become almost entirely 
black, and the blue colour of the thorax deepens to a rich violet. 

$. Total length 37, abdomen, 31, Jore-wing 22-5 mm. 

Differs from the male in the following points : — Labriim olive 
brownish, shading to yellowish along the margin. Legs testaceous 
yellowish. Thorax black above, with a fine blue line in the humeral 
suture ; sides blue, without smy band on the second lateral suture. 
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Abdomen with sides of seg. 1 almost entirely blue ; a patch of bluish 
yellow on either side of seg. 2; underside of abdomen markedly 
brownish; sides of seg. 9 largely brownish also; general shape 
narrowly cylindrical, but not as slender as in the male. Appendcyes 
short, conical, brown. Ovipositor reaching to end of seg. 10 only, 
medium brown, with dark brown styles. 

The teneral $ has the blue replaced by yellow. 

Types : — ^Holotype male and allotype female, in Caw- 
thron Institute Collection, taken in cop., Waidoi River, 
Sept. 16th, 1922, by Mr. Simmonds. Also a series of 
nineteen males and seven females taken in the same 
locality during August to November, 1919, by Mr. Sim- 
monds; this series includes several teneral forms of both 
sexes. 

This species is closely related to the two preceding, 
but can be at once distinguished from them by the shorter 
appendages and the lack of conspicuous blue coloration 
at the end of the abdomen; also, the thorax is blacker, 
the broad black lateral band being quite distinctive for 
the species, except in the teneral forms. 

14. Nesobasis campion! n. sp. 

(Text-fig. 16.) 

(J. Total length 36, abdomen 31, fore-wing 19 mm. 

Head: — Eyes brown, orbits yellowish olive in front. Ocelli 
transparent brownish. Antennae dark brown. Epicranium and 
upper part of frons bronze black; rest of frons olive; poslclypem 
black; antedypens olive. Ldbrurn blackish at base, shading to 
olive apicaUy, with a touch of brown in the middle. (?eraae olive. 
Labium pale testaceous. 

Thorax: — Prothorax black above, pale yellowish on sides; pos- 
terior lobe with rather blunt lateral angles. Synthorax bronze 
black above and on sides as far as first lateral suture ; the humeral 
suture with a very slender brown line ; sides blue, the second lateral 
suture with a touch of black near base of hind- wing; underside 
pale testaceous. Legs yellowish brown, with black hairs; femora 
broadly black above. 

Abdomen entirely bronze black above, except for a little orange 
brown basally on seg. 1, a pair of small orange apical spots on seg. 2, 
and a basal ring of the same colour on seg. 3, interrupted by black 
mid-dorsally ; sides and underside dull yellowish; seg. 10 very 
strongly hollowed out above. Appendages'. — Superiors 0-5 mm.. 
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hmger than seg. 10, subcomute and somewhat foicipate when viewed 
from above, and having a broad inner lobe occupying a little more 
than the middle third ; seen in profile, they are somewhat clubbed ; 
colour dull brown, shading to Uack at tips. Inferiors excessively 
short on a broad base; colour rich brown. (Text-fig. 16.) 

Wings: — Venation, brown at bases but soon becoming blackish; 
the wing calli and axillaries bright brown. Pteroetigma 0*6 mm., 
rhombic, black, surmounting barely one cellule. Poetnodais 12. 
M, arising S cellules distad from nodus, 2 cellules further 
distad. 

Unknown. 




Fio. 16 . — Nesaibasis campioni n. sp., appendages of male ; a, dorsal 
view, b, lateral view ( X 45). 

Types : — Holotype male in Cawthron Institute Museum ; 
also a single paxatype male in British Museum Collection; 
both taken % Mr. Simmonds at Sigatoka, Viti Levu, 
Oct. 26th, 1922. 

This species closely resembles N. sdysi n. sp. at first 
sight, but can be at once distinguished from it by the sides 
of the synthorax being blue without any black bands, 
and by the shape of the appendages, which are of the same 
tjrpe as those of the much larger N. longistyla Selys. 

15. Nesobasls aurantiaca n. sp. 

(Text-fig. 17.) 

ij. Total length 35, abdomen 28-5, fore-wing 18 mm. 

Head : — Eyes dark brown, the orbits yellow in front. OcM 
transparent reddish brown. ArUennae blackish, basal segment 
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orange. Epicranium and upper part of frons dark metallic green 
with small rectangular marks of reddish brown in front of and 
touching the median ocellus, similar marks in front of each antenna, 
and separate similar marks situated slightly mesad of each antenna ; 
rest of frons orange; postdypeus black; antedypeue and labrum 
orange ; gewte orange finely bordered with black in front. Labium 
dull yellowish. 

Thoru : — Prethorax rich orange, the pronotum with two fine 
black points anterioriy, a fine mid-longitudinal black line, and a 
broader transverse black mark in front of the posterior lobe, which 
is moderately well angulated laterally. Synthorax rich metallic 



Fio. 17 . — Nesvbasis aurantiaca n. sp., appendages of male; a, 
dorsal view, 5, lateral view (X 46). 


green above, with a triangular orange spot in front of the base of 
each fore-wing; sides and rmderside entirely dull orange except 
for a small blackish mark near base of each hind-wing. Legs : — 
coxae and hind femora dull orange, middle femora medium brown, 
fore femora dark brown ; tibiae brownish ; tarsi brown, shading to 
black distally on each segment; hairs black; claws black. 

Abdomen; — Seg. 1 orange; seg. 2, orange with two basal black 
points and two larger apical rounded spots, united on each side by a 
fine longitudinal black line running very close to mid-dorsum; 
aegs. 2-5 with an apical ring of black ; segs. 3-8 dark metallic bronze 
green above, yellowish on sides and beneath; 3-6 with a narrow 
basal orange ring, interrupted mid-dorsally by black on 4-6. Segs. 
9-10 blue above, yellow beneath. Appendages : — Superiors 0*3 
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mm., black, with browniah haiis ; bases broad, fairly close together ; 
shape subcomute, the inner portion strongly hollowed oat; seen 
in profile, they ore depressed, the apical half being stronjdy bent 
downwards. Inferiors 0-2 mm., broadly triangular in profile, the 
tips pointed and turned inwards. (Text-fig. 17.) 

Wings hyaline with black venation. Pterotiigma rhombic, 0-7 
mm., dark brown, enclosed by black veins and surmounting one 
cellule. Podnodah 12-13. M, arising 6 cellules distad from nodus. 
Mil three cellules farther on. 

$. Unknown. 

Types '. — ^Holotype male in Cawtihron Institute Collec- 
tion; also two paratype males, one in British Museum 



a. 



Fig. 18 . — Neeobasia brachycerea n. sp., appendages of male ; a, 
dorsal view, 5, lateral view ( X ^). 

Collection and one in Department of Agriculture, Suva; 
all three specimens taken by Mr. Simmonds at Sigatoka, 
Viti Levu, on Oct. 25th, 1922. 

This species appears to be closely related to N. nigro- 
sUgrm Selys, from which it can be at once separated by the 
form of the appendages, by the angulated posterior lobe 
of the prothorax and by the smaller size and less number 
of postnodals. 


16. NMobasis braehyeerca n. sp. 

(Text-fig. 18). 

,■ 

d- Toiol lenpth 42, abdomen 35, fore-wing 23-5 mm. 

Head entirely black, except labium and orbits beneath, which 
are yellowish. 
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Thorax: — Prothorax somewhat angulated postero-laterally, dark 
bronze green above, yellowish red on sides. SytUhorax reddish on 
shouIdeTS and sides, a broad band of dark bronze green situated 
dorsally: underside yellow. Legs yellow, with black spines. 

Abdomen: — very slender, bronze black above, yellow below; 
seg. 9 mostly reddish above ; seg. 10 entirely reddish. Appendages 
excessively short ; superiors only 0-2 mm. long, dark, sub-cylindrical, 
bluntly rounded at tijM; inferiors somewhat longer, reddish, sub- 
comute, tips turned upwards and inwards. (Text-fig. 18.} 

Wings: — Pterosligma 0-7 mm., rhomboidal, distal side somewhat 
convex ; covering somewhat less than one cellule ; blackish, circled 
with brown and enclosed with black veins. Postnodals 12-13, 
Only one cross-vein between origins of M, and Ms. 

Type : — Holotype male, unique, takeu at Bua, Fiji, 
on Sept. 9th, 1922, by Mr. Simmonds; in Gawthron 
Institute Collection. 

17. Nesobasis heteroneura n. sp. 

(Text-fig. 19.) 

(J, Total length 34, abdomen 27, fore-wing 19 mm. 

Head: — ^blaok, except labrum, which is bluish green, and a trans- 
verse anterior band on the frons, touching the eyes on either side, 
green; eyes brown above, green beneath; labium brownish. 

Thorax: — Prothorax barely angulated postero-laterally, black 
above, blue on sides. Synthorax dark greenish black above, with a 
fine blue line in the humeral suture; sides blue, with a small black 
mark posteriorly in the second lateral suture; the blue extends 
upwards far enough to leave only a narrow dark band below the 
humeral suture. Legs black, except coxae, which are dull greyish. 

Abdomen: — moderately slender and short, of about the build 
seen in Ischnura or Pseudagrion; general colour dark greenish 
black above. Sega. 1-2 broadly blue on sides. Segs. 9-10 bright 
blue above and on sides. Underside yellowish. Appendages : — 
Superiors 0-6 mm., blackish bordered with brown; seen from above 
they are subconical, with well-roimded apices ; in profile they are 
rather broad, the apices well rounded ; the apices carry strong hairs. 
Inferiors of same length, broadly sub-triangular, the tips with 
strongly hooked points turned inwards towards one another, only 
slightly hairy. (Text-fig. 19.) 

Wings: — ^This species difiers from all others of the genus in 
having the origins of M, and Ms placed further apart than usual, the 
distance between the two being either equal to, or a little more than. 
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the descending basal piece of Ms. Pterostigma 0-7 mm., rhomboidal, 
a little longer than wide, black circled with brown and enclosed by 
black veins ; covering about one cellule. Poalnodals 13-15 ; usually 
two, or even three, cross-veins between the origins of M, and 
Mu, very exceptionally only one. 

$. Total length 31, abdomen, 24, fore-mng 21 mm. 

Difiers from the male in being shorter and stouter, with the blue 
of the thorax replaced by yellowish; abdomen bronze black above, 
yellow on sides; no blue on segs, 1-2; aegs. 9-10 either entirely 
bronze black above, or sometimes with a small blue blotch on 10 
and distal part of 9. Pterostigma brown between black veins. 
Legs yellowish, shading to brown on tibiae and tarsi. 



dorsal view, 6, lateral view (X 45). 

Teneral forms of both sexes are pale yellow on those parts which 
become blue in the adult, while the colour of those parts which remain 
yellow in the adult is paler yellow. Aged females are almost entirely 
dull blackish, with grey pruinescence on sides of thorax. 

Tyfes : — Holotype male and allotype female, taken 
in cop., Waidoi River, Ang. 29tli, 1919, % Mr. Simmonds; 
in Cawthron Institute Collection. Also the following 
series of paratypes, taken daring Aug. to Oct., 1919, in 
the same locality : — eleven pairs taken in cop., seventeen 
adult single males, twelve adult single females, one teneral 
yellow made and three teneral yellow females. 

This is at once the commonest and the least typical 
member of the genus Nesobads. In general build and 
coloration it resembles, apart from its venation, a species 
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of Ischnura, such as the Australiau I. heterostida Bunn. 
The more than usually wide separation of the points of 
origin of Mj and Ms brings it close to the genus AvMroagrion, 
from which it is at once separated by its larger size and 
lack of postocular spots, and also by the greater length of 
Mja and Cug. In dichotomous keys of the genera of the 
group Pseiubgrion, it would run down to the African genus 
Argiagrion, though almost certainly not truly relab^ in 
any way to that genua, which contains the largest species 
in the whole series. I have thought it best to leave it at 
the end of the genus Nesdbasis, while pointing out its 
obvious differences from the other members of that genus. 

Genua Agriocnemis Selys. 

Two species of this interesting little genus occur in the 
Fiji Islands. Both belong to the group in which the inferior 
appendages are much r^uced, being represented merely 
by small tubercles carrying a minute black point. They 
may be dis tin g uish ed as follows ; — 

Male with sega. 8-10 and apex of seg. 7 bright red j postocular 
spots of moderate size, sub-triangular . . . d. vifiensts n. sp. 

Male with abdomen entirely black above, except for pale basal 
lines on segs. 3-6 ; postocular spots very small, broadly oval. 

A. exsudaTis Selys. 

18. Agrioenemis exsudans Selys. 

(Text-fig. 20.) 

The type-locality for this species is New Caledonia, but 
I have also recorded it from the New Hebrides. Three 
specimens in the Simmonds Collection appear to be males 
of this species. The female has not previously been 
described. 

The male has the eyes dark brown above, green beneath; the 
epicranium black, with a broad transverse band of white pulveru- 
lence extending between the forward part of the eyes, and including 
the bases of the anteimae and the front margin of the median ocellus ; 
poaocular spots very small, broadly oval, dull orange ; the dypeus 
is very dark purple, the Jabrum a deep metallic violet. Thorax 
blacMsh above, covered with whitish pulverulence ; sides shading 
to grayish brown ; breast more or less covered with white pulveru- 
lenoe. Legs with blackish femora and brownish-red tibiae and 
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tarsi ; white pulverulence present ventrally on the femora in some 
cases. The Momen is bronze black above, with pale yellowish 
basal lines around segs. 3-6; underside yellowish; appendages dull 
red. The shape of the appendagu is shown in Tert-fig. 20, though 
it should be noted that the abdomen was slightly turned so as to 
show a little more than half of the dorsal portion; i. e. the superior 
appendage is strictly not so far removed from the appctrent mid- 
dorsal line of the last segment as the figure would indicate. 

The New Hebrides specimens have a large dark patch on the 
superior appendages, which is absent in the Fijian specimens. 
DeSelys does not state definitely what colour the superior append- 
ages ate in the New Caledonian types, though one might assume 
that they were reddish, from his reference to the resemblance 



Fio. 20. — Agriocnemis exsudans Selys, appendages of male; a, 
dorsal view, h, lateral view (X 45). 

between this species and A. pygmaea Ramb., which has them 
reddish also. Poefnodals 5-7, usually 7. Pteroitigma 0-5 mm., 
brownish in fore-wing, black in hind-wing, covering somewhat less 
than one cellule. 

Two females which appear to belong to this species, though not 
taken in cop., differ from the males in the absence of the white 
pulverulence, the shiny black labrum, the large triangular post- 
ocular spots of a yellowish colour, the thorax bronze black above, 
bronze yellow on sides, shading below to livid, the legs dull greyish 
brown with blackish bands above on femora, and black apices 
to the segments of the tarsi. The abdomen is coloured much as 
in the male, but is slightly shorter and stouter, more cylindrical. 
Appendages very short, conical, reddish. Sutures between segs. 
7-10, pale yellowish. Pterostigma pale browiush on all four wings. 

Types : — Holotype males from New Caledonia in Coll. 
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Selys, Brussels Museum. Allotype female and one para- 
type female, Waidoi Kiver, Fiji ; taken by Mr. Simmonds, 
the former on June 2nd, 1919, the latter on Sept. 7th, 
1919 ; three males taken from same locality on Sept. 8th, 
Sept. 17th and Oct. 2nd, respectively. Allotype female in 
Cawthron Institute Collection, paratype female in British 
Museum Collections ; one male in each of these Collections 
and one in Dominion Museum, Wellington, N.Z. 

19. Agriocnemis vitiensis n. sp. 

(Text-fig. 21.) 

This species belongs to the same group as the above, 
having appendages closely similar to it in form and also 
the labrum of a rich metallic violet. 


a. 




Fig. 21. — AgriocnemU vitiensis n. sp., appendages of male; a, 
dorsal view, b, lateral view (x 45). 

S- Total length 26-5, abdomen 21, fore-toing 12 mm. 

Head: — Eyes purplish black above, green beneath. Postocular 
syats of moderate size, sub-triangular, green. Epicranium, frons 
and postclypeus black ; anteclypeus and cheeks pale yellow ; labrum 
rich metallic violet; labium and orbits beneath pale testaceous. 

, Thorax; — Prothorax bronze black above, pale greenish on sides. 
Synthorax bronze black above, with a yellow humeral line, sides pale 
greenish. Legs dull brownish, darker at apices of femora, and with 
the apices of the tarsal segments black. 

Abdomen:— Segs. 1-6 bronze black above, yellow below, with 
a fine yellow line around bases of 2-6; seg. 7 mostly bronze black 
above, but apical sixth red, the red colour extending further bwad 
on the sides; segs. 8-10 and appendages entirely bright red. 



338 Dr. R. J. Tillpard on 

Appendtiges as shovn in Text-fig. 21, the superiois aomewhat 
broader than thoad of the preceding apeciea both in dorsal and 
lateral view, the inferiora represented only by a reddish tubercle 
carrying a fine black point. 

Wings : — Pteroeligma 0-6 mm., trapezoidal, anterior side longer 
than posterior, covering considerably less than a single cellule; 
colour pale brown with darker centre, the whole enclosed in black 
venation, and that of hind-wing darker than that of fore-wing. 
PoMmodcda 7. 

$. Total length 26-5, abdomen, 21, fore-wing 14-5 mm. 

Very different in coloration from the male. 

Head : — Eyes black above, green beneath. Potiocular spots very 
large, sub-triangular, reddish orange. Epicranium black; on the 
frons, a narrow transverse line of red, divided medially by a black 
longitu^al bar, and spreading out laterally very widely on the 
anterior part of the orbit. Postclypeus blackish ; anteelypeus and 
lahrum brown. Labium pale testaceous. 

Thorax : — Prothorax red above, with a black T-mark, the cross- 
bar of which is fine and clear, but the stem duller and more diffuse, 
spreading out in the form of a triangle with its base on the posterior 
margin of the segment. SyrUhorax with broad dorsal band of bronze 
black, followed by an antehumeral band of deep yellow on either 
side ; sides red above, shading to greenish yellow below, with slight 
tinges of red. Legs pale yellowish brown. 

Abdomen: — red above, yellow beneath; last third of seg. 6, 
the whole of segs. 7-8, most of seg. 9 and a basal patch on seg. 10, 
blackish. Appendages exceedingly short, reddish. Ovipositor 
yellowish. 

Wings : — Pterosligma 0-7 mm., trapezoidal, with the posterior 
side considerably shorter than the anterior, covering less than one 
cellule; colour pale brown between black veins on all four wings. 
Poslnodals 7-9. 

Types : — ^Holotype male (Oct. 10th, 1919) and allotype 
female (Aug. 31st, 1919), taken by Mr. Simmonds on 
Waidoi Plantation; in Cawthion Institute Collection; 
also a series of five paratype males and two paratype 
females, one pair being in British Museum CoUections, 
the other in the Dominion Museum, Wellington, N.Z. 

A single aged male in this collection has the thorax well 
covered with greyish pruinescence while keeping the red 
colour of the end of the abdomen quite vividly. 
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Genus IscHNxniA Charp. 

20. Ischnura heterosticta Gurm. 

One male and one female taken by Mr. Simmonds at 
Sigatoka, Viti Levu, Oct. SOth, 1922. Mr. Campion has 
also noted this species in material sent for determination 
from Fiji by Mr. Eobert Veitch in 1916. 

21. Ischnura aurora Br. 

Three males and two females of this beautiful little 
species are included in the collection, all from Waidoi 
Plantation, Aug. and Sept., 1919. 


Sub-order ANISOPTERA. 

Family AESCHNIDAE. 

Genus Anaciaeschna Selys. 

22. Anaciaeschna Jaspidea (Burm.). 

A single male of this species was taken at Waidoi 
■ Plantation by Mr. Simmonds on June 2nd, 1919, 

Family LIBELLULIDAE. 

Sub-famUy CORDVLIINAE. 

Genus Synthemis Selys. 

23. Synthemis macrostigma maerostigma Selys. 

Not represented in the Simmonds Collection. The type 
female, in the Hagen Collection, was taken in Fiji; the 
type male is labelled “ Oceania,” and may also have come 
from Fiji. The species is abundant on mountain swamps 
in Eastern Australia, where it forms a distinct subspecies, 
S. macrostigma orientalis Till. It also occurs in Western 
Australia, at lower elevations, as a third subspecies, 
S. maerostigma occiderUalis Till. The genus is confined 
to Australia, Tasmania, Papua, New Caledonia and Fiji. 

Genus Procordulia Martin. 

24. Procordulia irregularis Martin. 

This fine and rare species is represented by a single male 
and three females in the Simmonds Collection. These 
TRANS. ENT. SOC. LOND. 1923. — PARTS III, IV. (jAN. ’24) AA 
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were taken on the mountains around Waidoi by Mr. 
Simmonds, the male on Aug. 6th, 1919, the females on 
Aug. 31st, Sept. 6th and Sept. 12th, respectively. The 
male and one female are in the Cawthron Collection, a 
second female in the British Museum Collections, and the 
third in the Dominion Museum, Wellington. 

Genus Hemicorduua Selys. 

25. Hemicordulia tau Selys. 

Not represented in the Simmonds Collection, but 
recorded by Selys in Bull. Acad. Belg. (2), xxxi, (1871), 
p. 257, from “ ilea Fidji (Coll. Hagen).” 

% 

Sub-family LIBELLULINAE. 

Genus Hypothemis Karsch. 

This monotypic genus is placed by Ris as the most 
primitive representative of the sub-family; the single 
species is confined to Fiji. 

26. Hypothemis hageni Karsch. 

^ — 

Not represented in the Simmonds Collection. It appears 
to be very rare, but is probably easily overlooked owing to 
its small size. 


Genus Orthetbum Newm. 

27. Orthetrum saWna (Drury). 

A single female of this widely spread species was taken 
by Mr. Simmonds on Waidoi Plantation, June 19th, 1919. 
It is in the Dominion Museum, Wellington. Also recorded 
by Ris from Fiji (Monograph. Libelli^nen, p. 224). 

Genus Lathbecista Kirby. 

28. Lathreeista asiatica asiatica Fabr. 

Not represented in the Simmonds Collection. This 
species is widely distributed from Borneo and Celebes right 
through to Fiji and Tonga. Ris records a male from Fiji 
in the British Museum Collections (Monograph. Libellu- 
linen, p. 130). 
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Genus Diplacodes Kirby. 

29. Diplaeodes bipunctata (Brauer). 

A single male of this common species is included in the 
Simmonds Collection by coloured drawing only, undated. 
Mr. Simmonds wrote that it was a sketch of an individual 
of a “ rather common” species. There was no difficulty 
in recognising the species from the drawing. There is 
also a male of this species in the Selys Collection in the 
Brussels Museum, and one male and two females in the 
Hamburg Museum, as r«;orded by Kis (Monograph. 
Libellulinen, p. 471). It is abundant throughout Australia, 
and not imcommon in the North Island of New Zealand, 
though much rarer in the South Island. 

30. Diplaeodes trivialis (Eamb.). 

Not represented in the Simmonds Collection. A common 
species ranging from India through the Malay Archipelago 
to Papua and Queensland. It is recorded from Kji by 
Ris (Monograph. Libellulinen, p. 469), and Mr. Herbert 
Campion informs me that he has also seen material of 
this species from Fiji. 

Genus Pantala Hagen. 

31. Fantala flaveseens (Fabr.). 

Not included in the Simmonds Collection, but recorded 
from Fiji by Ris, specimens from these islands being present 
in the Hamburg Museum. It appears to be present on 
all the tropical and subtropical islands of the Pacific. 

Genus Tramea Hagen. 

32. Tramea limbata (Desjardins). 

Not present in the Simmonds Collection. Recorded 
from Fiji under the name T. transmarina Brauer. 

Genus Rhyothemis Hagen. 

33. Rhyothemis phyliis dispar Brauer. 

This is a very distinct subspecies of the widely spread 
Rh. phyliis (Sulz.), and is confined to the Fiji Islands. 
It can be at once recognised by the dark band along the 
whole of the costa, spreading out widely around the apex, 
in both sexes ; the wings of the female are more heavily 
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marked than those of the male. The Simmonds Collection 
contains a male taken by Mr. Simmonds on Aug. 22nd, 
1919, and a female on Sept. 15th, 1919, both on Waidoi 
Plantation. The male is in the British Museum Collections, 
the female in the Dominion Museum, Wellington. 

Besides the above specimens, Mr. Simmonds sent two 
rather young larvae in spirits, taken from the Waidoi River. 
These have rather broad, horizontally placed caudal gills, 
and appear to belong either to the genus Argiolestes or 
possibly to its close relative Trineuragrion. We may 
therefore hope that representatives of the ancient Mega- 
podagrioninae may one day be taken in Fiji, affording yet 
further proof of its being an outl 5 ring portion of the ancient 
Austrahan land-mass. 


An Analysis of the Zoo-Geographical Elements com- 
posing THE Odonate Fauna op the Fijian Islands. 

Our knowledge of the Odonate fauna of Fiji appears to 
be now sufficiently complete to allow of an analysis being 
made of the various elements which enter into its composi- 
tion from the zoo-geographical standpoint. We may ask, 
is the fauna a purely insular one, or is it an offshoot from 
a true continental fauna ; and, if the latter, then to what 
zoo-geographical region does it belong 1 In order to answer 
these questions, we must first analyse the components of 
the fauna with a view to discovering which are the endemic 
forms, and also which forms belong to the various divisions 
of the zoo-geographical regions concerned. The results 
obtained are as follows : — 

A. Endemic Genera : — In this division we must include 
Nesc^msis with fifteen species and Hypothemis with one 
species only. Nesobasis is reckoned as endemic in spite 
of the existence of a single Papuan species {N. cUiata Ris) 
placed by Dr. Ris in this genus, since it seems clear that 
the Papuan species stands well apart from the Fijian 
group of species, and ought perhaps to be placed in a 
distinct genus. 

Nesobasis is allied on the one hand to Teinobasis Kby. 
and on the other to Pseudagrion Selys. It is clearly more 
archaic than either of these genera; than Tein<Msis, 
because of the less petiolate wings and the unreduced tarsal 
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claws ; than Pseudagrion, because of the absence of post- 
ocular spots, the simple prothorax of the female, and the 
less specialised form of the appendages. It may well 
represent fairly closely the original type from which the 
groups Teinobasini and Pseudagrionini have arisen, and is 
certainly to be reckoned an archaic genus compared with 
most of the genera found within these two tribes. 

Eypoihemis is a monot3rpic genus placed by Eis at the 
very base of the sub-fanuly Libellulinae. It is closely 
allied to Tetrathemis, a genus of wide distribution from 
West Africa through India and the Malay Archipelago to 
Australia, and also appears to lie close to the base of the 
original stem of the Eucorduliine group of the sub-family 
Corduliinae, as represented by Cordvlephya at the present 
day. 

We see then that these two endemic genera have several 
points in common. They are both distinctly archaic as 
compared with their nearest allied genera ; they both stand 
within their own tribes at a point very close to the original 
of another tribe (NescAasis in Pseudagrionini close to origin 
of Teinobasini, Hypothemis in Tetrathemini close to the 
origin of Cordulephyini) ; and they both belong to old 
complexes of forms having a distribution from Africa 
through India and Malaya to the Australian Region (e. g. 
the dominant genera Pseudagrion on the one hand and 
Tetrathemis on the other). Such a distribution suggests 
an origin in late Gondwana-land, and could be readily 
understood if we were to accept Wegener’s theory of the 
drift of continental masses. In any case, it indicates an 
origin not later than Jurassic for these two complexes, and 
would point to the fact that, about this time, the Fijian 
Islands formed a portion of the old continental mass border- 
ing the Pacific Ocean on the west, whose original shore is 
now sundered from Australia by the great Tasman Sea. 
That this was so, we know already from evidence furnished 
by the geology of the Islands themselves. 

B. Endemic Species of Non-endemic Genera : — 
Under this heading we group the four species Austrolestes 
vitiensis n. sp., Pseudagrion padjicum n. sp., Agriocnemis 
vitiensis n. sp. and Procordvdia irregularis Martin (the record 
given by Martin for this last species from “ Celebes ” is 
surely an error). Two of these belong to genera (Pseu- 
dagrion, Agriocnemis) having a closely similar distribution 
to those given in Section A, while Procordulia ranges from 
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Australia and New Zealand through to Java, and Austro- 
lestes is an Australian complex within the almost world- 
wide group of forms comprised in the great genus Lestes. 

AU the above must be reckoned as later additions to the 
Fijian fauna than those given in Section A. They probably 
reached the Islands about the period when they were being 
severed for the last time from their continental connection. 
The Zygoptera represented in this Section B may well 
have made little headway after their arrival owing to the 
fact that Nesobasis had already become dominant, and 
the new arrivals were not strong enough to compete with 
it to any extent. 

C. Endemic Subspecies of Non-endemic Species 
Under this heading we have Synthemis macrostigrm macro- 
stigma Selys and Rhyothemis phyUis dispar Br. The former 
is much more archaic than the latter, and must be reckoned 
■as a much older element in the Fijian fauna, seeing that, 
at the present time, the species S. macrostigma Selys is 
represented by three widely separated subspecies, in 
Western Australia, Eastern Australia and Fiji, respectively. 
Being a weak-flymg species confined to mountain swamps, 
it must have reached Fiji before the old continental con- 
nection was finally severed. Bhyothemis phyllis dispar, 
on the other hand, may well be quite a late addition to the 
fauna, as it belongs to a highly evolved and dominant 
genus having a wide distribution from Africa to Australia, 
and is a subspecies of a species, Rh. phyUis Kby., which 
shows a continuous distribution right through from India 
to Australia and Fiji. 

D. Non-endemic Species ; ~ There remain twelve 
species belonging to ten genera which may be included 
under this heading. They can be classified as follows 

D 1. Austbo-Malayan Species : — Ischnura aurora Br., 
Anadaesclma jaspidea (Burm.), Lathredsta aswtim (Fabr.], 
Orthetrum sabina (Drury), Diplacodes trivialis (Ramb.) and 
Tratnea limbata (Desj.). Of these, the oldest of the Libel- 
lulinae is undoubtedly Lathredsta asiatica’, which is the only 
one in which two distinct subspecies have been evolved 
during the passage from Papua to Australia on the one 
hand, and from Papua to Fiji and Tonga on the other. 
As it is a species which haunts the deep jungle and flies 
but little, it probably reached Fiji while there was still a 
fairly easy way of entry by means of a continuous land- 
bridge or close chains of h^ds. The same may be true 
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of 1. aurora Br., which is a very weak flier, hut might 
couceivably be carried by wind storms. The other four 
species are almost certainly late arrivals which could readily 
pass over considerable stretches of water from island to 
island. ^ 

D 2. Australian Species ; — Ischnura heterosticia Burm., 
Diflacodes bipunctata (Br.) and Hemicordudia tau Selys. 
These may be considered as late additions to the fauna, all 
being very common in Eastern Australia. Hemicordulia tau 
has Wn observed migrating, and has probably colonised 
Fiji directly from Australia. The otW two probably 
spread more slowly from island to island after the conti- 
nental connection was finally broken. 

D 3. — ^New Caledonian Species : — Agriocnemis exsudans 
Selys is found only in New Caledonia and Fiji, and appears 
to be a fairly old species which perhaps develop^ as 
common to the two groups of islands when they were much 
more closely connected than they are at the present time. 
The fact that the other Fijian species of this genus is endemic 
would tend to support this view. 

D 4. Ciecumtropical Species ; — A. single species, the 
xihi^mtomParOalaJlavescens (Fabr.). It is a fine flier with 
a strong migratory instinct, and is eAridently a very late 
addition to the fauna of the Islands. This species is still 
in process of colonizing the eastern coastline of Australia, 
where it has already reached a point somewhat south of 
Sydney. 

The above results may be exhibited numerically as 
follows : — 


ANALYSIS or THE GENERA OF ODONATA IN FUI. 


Distribution. 

Number. 

Percentage of 
whole fauna. 

Endemic ...... 

2 

12-5 

Eon-endemic : — .... 

14 

87-5 

f Australian ..... 

2 

125 

1 Austro- MeUayan .... 

4 

250 

1 Late Gcmdwanan (= Africo-Malayan) 

6 

37-5 

' Circum-tropical .... 

2 

12-5 

Total 

16 

1000 
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ANALYSIS OF THE SPECIES OF ODONATA IN FIJI. 


Distribution, 

. 

Number. 

Endemic species 

20 

Additional endemic subspecies 

2 

Non-endemic : — .... 

11 

C New Caledonian .... 

1 

J Australian 

3 

1 Austro-Medayan .... 

6 

^Cireum-tropical .... 

1 

Total 

33 
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XVIII. The Gmitalia in Sabatinca and Allied Genera 
(Lepidoptera Homoneura), with some Observatims on 
the same Structures in the Mecoptera. By Alfred 
Philpott, Assistant Entomologist, Cawthron 
Institute, Nelson, N.Z. 

[Read October 17th, 1923.] 

(With Twenty-one Text-figures.) 

By common consent the Micropterygidae are regarded as 
the most primitive of the Lepidoptera, and Scdiotinca is 
generally admitted to be the most archaic genus of the 
family. What chiefly strikes the student of the genitalia 
in this genus is the apparent absence of the eighth stemite 
and the simplicity of the parts as compared with those of 
the higher Lepidoptera. The complicated tegumen and 
imcus, the intricate valvae with their varied armature and 
the puzzling parts of the anal segment are replaced by much 
simpler structures. But, unfortunately, this simplicity 



Pig. 1 . — Sabatinca aurtUa Huds. ?. 

appears to be the result rather of specialisation than the 
retention of primitive characters, consequently, less 
information than might be expected is to be gained from 
the investigation. Still, such an investigation is full of 
interest and certain conclusions, though perhaps of only 
minor value, emerge therefrom. 

A detailed account of the parts now follows ; but it has 
been thought advisable to refrain from any attempt to 
pve a minute description of the structures in writing, and 
to tmt more to figures to convey the correct impression 
^ The genus Sabatinca will first be dealt 

^tn, and I have been fortunate enough to have at my dis- 
trans. ent. soc. lond. 1923. — parts in, iv. (jan. *24) 
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posal specimens of thirteen out of tlie fourteen New Zealand 
species, as well as one Australian form. Sabatinca demissa 
Philp. has had to be left out of the inquiry, the male of that 
species not being yet known. Such other genera as I have 
been able to obtain ma%rial of will then be examined, and 
in conclusion some of the questions arising as a result of 
the study will be discussed. 



Fig. 2 . — SalxUinea lucilia Clarke, (J. 


Sabatlnca : the Eighth Stemite. 

A consideration of the eighth segment is not usually 
necessary in discussing the genitalia of the Lepidoptera, but 
in this case, as the segment is greatly modifiM, and as this 
modihcation is apparently directly connected with the 
genital parts proper, it follows that it must be taken into 
account. 

As has already been noted, the eighth sternite is com- 
pletely absent in the males of Sabatinca, though present and 
normal in the females. When the much-enlarged ninth 
stemite is taken into consideration it might be thought 
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that the eighth and ninth sternites had become fused into 
one large piece, but when Micropteryx (Fig. 14a) is examined 



Fig. 3 . — Sabatinca caUiarcha Meyr. (J. 

it is found that the eighth stemite is still represented by a 
thin chitinous strip, showing that atrophy, and not fusion, 



Fig. 4. — Sabatinca eodora Meyr. tj. 

has been responsible for the loss. Probably the course 
taken in Sabatinca was the complete dechitinisation of the 
eighth stemite followed by the extension basad of the 
ninth. 
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The Ninth Stemite. 

la the higher Lepidoptera, what is usually considered 
to be the ninth segment has undergone extreme modifica- 
tion, generally by narrowing. It also usually occupies a 
more or less oblique position, the stemite, or the greater 
part of it, passing within the preceding segment. The 
tergite is often produced above into an elongate hook (the 
uncus), curvii^ downwards and generally armed with 
hairs or spines. Thus modified, the whole segment is 



lie. 5 . — Sdbatinca iunthina Philp. (J. 


known as the tegumen. In Sahatinca the ninth stemite is 
greatly enlarged, extending right beneath the eighth tergite 
(Figs. 4a, 5a, etc.). It is very strongly chitinised and is 
produced upwards distally as an arm or prong, usually 
reaching the dorsal surface of the abdomen (Fig. 10a) ; in 
some species these arms meet and become fused, thus form- 
ing a completely chitinised ring encircling the abdomen. 
The species with this complete ring are calliar(^, eoiora and 

* For the puiposea of this study it will be assumed that the part 
known as the tegumen in the higher Lepidoptera consists of the ninth 
stemite and ninth tergite. That this is the true interpretation of 
the parts may not be absolutely certain, but it seems a quite reason- 
able enough conclusion to work on. 
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ianlhina (Figs. 3, 4 and 5), the last having a weak chitinisa- 
tion only. In the others all degrees of modification are to 
be found, from zonodoxa (Fig. 12), with but little upward 
production of the stemite, to doroxena (Fig. 7), where the 
prongs almost meet across the back of the abdomen. The 
condition of the ninth sternite does not seem, however, 
to be correlated with any other structural feature ; it could 



not be used, except artificially, to subdivide the genus, 
and to attempt to so use it wordd mean the separation of 
two such obviously related forms as hmlia and calliarcha. 


The Ninth Tergite. 

The ninth tergite (or dorsal half of the tegumen) is a 
more or less hood-shaped structure. It is membranously 
attached to the ninth stemite, and is freely movable in so 
tar as this hinge allows. Usually it is directed obliquely 
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upward, but in eodora, lucUia and calliarcha the direction 
is obliquely downward (Pigs. 2a, 3a and 4:A). These three 
species agree also in having the apex of the tergite excised, 
^ghtly in the first, and so broafiy and deeply in the two 
latter as to divide the structure into two lateral forks or 
lobes, the surgonopods or surstyli of some authors (Figs. 
2b, 3b and 4b). In ianthina, aureUa and doroxena the 



Fig. 7 . — Sabalinca doroxena (Meyr.). (J. 

ninth tergite is extraordinarily lengthened, being drawn 
out apicaUy into a long tapering organ (Figs. 5b, 6b and 
7b). This is the nearest approach to an uncus, as far as I 
have been able to ascertain, in the Micropterygidae, and it 
seems probable that this structure, so common in the higher 
Lepidoptera, arose from the curving downwards of the apex 
of the tergite in some form in which the organ had become 
elongated, as in iarUhim and its related species. la 
chrysargyra, quadrijvga, incongrudia, caustim and barbarka 
(Pigs. 8a, 9a, 10a and 11a; ventral and dorsal views, 
Figs. 8b, 9b, 10b and 11b) the tergite is short, broad and 
typically hood-shaped, while in zonodoxa (Figs. 12a and 
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12b) and rosicoma tie shape is much the same, hut with a 
small central process at the apex. 

The dorsal surface of the tergite is generally sparsely 
clothed with hairs of moderate length, hut in those species 
having the apical part much lengthened {ianthim, aurelh 
and doroxem) there are a number of very long hairs situated 
on the broader area near the base (Figs. 5a, 6a and 7a). 
On the lower surface of this type of tergite there is no 
armature, nor is there an)rthing special in the group with 
the excised apex {ludlia, etc.), but where the tergite is of 
the rounded hood-shaped kind there is usually on each side 
towards the apex a number of long, stiff, backwardly- 
directed hairs (Figs. 10b and 11b). In chrysargyra, how- 
ever, this armature is absent. 

The Anal Schrites. 

The consideration of the anal area does not really come 
imder the head of genitalia study, but it is convenient to 
refer here to the structures. The anal opening is situated 



Fio. 10 . — SabcUinca incongmeUa Walk. (J. 


between the lateral basal angles of the ninth tergite. It is 
protuberant, and on each side of it lies a chitinised plate 
similar to that found in many other groups of insects 
(Figs. 9a and 10a). These plates have been considered to 
represent parts of the tenth tergite. In the species of 
Sabatinca these vestigial structures exhibit considerable 
difference in point of size, ranging from the very small 
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ftfina of ianthina and aurdh, to tlie large and strongly 
chitinised ones of quadrijuga and caustica. 


The Valvae. 

The valvae (also known as genital styles, gonostyli, 
gonopods, etc., and by the older Trichopterists as the 
inferior appendages) are, in the Micropterygidae, of fairly 
simple form and structure. It is interesting to note that 
they fall into groups correlated with the form of the ninth 



Fig. 11 . — Sabatinca barharka Phllp. J. 


tergite. In those species which have the tergite narrowed 
and elongated the valvae are also elongate, and agree in 
having the apex divided by a cleft into two lobes (Figs. 
5c, 6c and 7c), the size and shape of which clearly differ- 
entiates the species. The harpes, or armatmre of the inner 
surfaces, consist of rather thick blunt spines, the area 
covered by which can be seen by reference to the figures. 
In the groups with the excised apex of the tergite {Ittcilia 
and its allies) the valvae are short and broad and the harpes 
are absent, the inner surface being clothed with weak hairs 
only (Figp. 2c, 3c and 4c). Those species with the hood- 
shaped ninth tergite have the valvae longer in proportion 
TRANS. ENT. SOC. LOND. 1923. — PARTS IH, IV. (jAN. ’24) BB 
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than the preceding group, the harpes consisting of rather 
short but stout spines round the apex, followed by finf^ 
hair towards the base. In zonoiom (Fig. 12) and rostcoma 
the ninth tergite is unusually small, the valvae being about 



Meyr. (J. 


three times as large; there is a minute inwardly curved 
spur at the apex and the inner surface is clothed with 
hair, no time harpes being present. The Australian 
cdlliplaca (Fig. 13) stands in some degree apart from the 
New Zealand species. The ninth tergite in this form is 
hood-shaped, but the valvae are narrow basally, expanding 
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to a truncate apex where the points end in two inwardly 
curved prongs. The harpes consist of a band of rather 
stout spines set in a transverse area some distance below 
the apex. 

The valvae are united at their bases by a horizontal 
plate which varies in size and shape according to the species 
(Figs. 3c, 7c and 8c). Under normal conditions this plate 
and the basra of the valvae lie within the ninth stemite. 
Freshly killed material has not been available for the 
purpose of this paper, but the examination of even dried 
specimens, after maceration in a ten per cent, solution of 
KOH, gave some hint of the probable method of functioning 



Fig. 14 . — Micropleryx aruncella (Scop.). (J. 


of the parts. On the valvae being opened by force it was 
seen that their bases, with the horizontal plate, were drawn 
forwards to the edge of the stemite, the tergite being at 
the same time raised ; on the valvae being closed the process 
was reversed. No doubt, in life, the movements are 
effected by muscular action, and near the base of the valva, 
on the lower margin, there is a well-chitinised conical 
projection, apparently a process for the attachment of 
muscles. A little distad of this, and on the upper outer 
part, is a similar, but usually longer, projection ending in a 
point which engages a projection from the lateral basal 
angle of the tergite. There is thus little dependence of 
the valvae on the ninth tergite, merely that due to the 
passing of the valvae through the membrane which closes 
the end of the abdomen. 
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The Aedeagus. 

The aedeagus invariably shows characters of specific 
value, but for the consideration of these the reader is 
referred to the figures. It may be pointed out that the 
organ almost always belongs to one of two types ; either 
the penis is apically pointed and without armature (Figs. 
4d, 5d, etc.) or it is more or less rounded and armed with 
one or more pairs of chitinised projections (Figs. IOd and 
11d). Attention may also be called to the general resem- 
blance of the organ in ianthina, aureUa and doroxena, three 



Fio. 15 . — Ejiimartyria avricrinella Wlsm. (J. 

closely related but sufficiently distinct forms which have 
been shown to possess other genital characters in common. 
The orifice of the penis is more or less reniform and the 
margin is pleated or finely corrugated (Fig. 9d). The 
figures of the aedeagus, being taken from macerated dry 
material are, in all probability, as the organ is for the most 
part but slightly chitinised, not exact in minor details, 
but the general type of structure is no doubt sufficiently 
accurate for comparison. 


The Female Genitalia. 

The tenth segment in the females of Sabatinca is, when 
at rest, completely withdrawn within the ninth. It is 
divided apically into two lateral lobes (Fig. 1), and there 
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seems to be extremely little difEerence between the various 
species. It is difficult to believe that the extraordinary 
variation in the genitalia of the males has anything to do 
with the structure of the genital segments in the corre- 
sponding females of the species. 


The Status of S. rosleoma Meyr. and S. barbarica PhUp. 

In working through the species of Sahatinca it was 
found that the male genitalia of S. rosicoma Meyr. did not 




B 



Fig. 16 . — Mnemonica auricyanea (Wlsm.). 

exhibit any differences from those of S. zonodoxa M.eyT., 
and the same has to be observed of S. barbarica Philp. and 
S. caustica Meyr. But it is not proposed to unite these 
two pairs of species. It is, of course, obvious that forms 
which cannot be separated by genital characters are very 
closely related, and it is possible that rosicoma is best 
regarded as a subspecies, or race, of zonodoxa, and that a 
similar relationship exists between caustica and barbarica. 
With regard to the former pair there seem to be definite 
and constant differences in the iving markings, and this is 
true also, though in less degree, of the latter pair. So far, 
all the species appear to have been found in separate 
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localities, no instance of any two of them being found 
together having been record^. Certain small differences 
may be noted in the venation, and it is possible that constant 
though very minute variations may exist in the genitalia. 
To ascertain this, however, it would be necessary to examme 
long series, and none of the species appears to be abundant. 
Having regard to all these considerations it seems advisable, 
for the present, to allow each form to retain specific rank. 

Hieropteryx. 

The only species of this genus which I have been able to 
examine is Micropteryx aruncdla Scop. In this form the 
eighth stemite has not quite disappeared ; it still persists 
as a very narrow strip (Fig. 14a). The ninth tergite offers 
a puzzling problem. Its lower half is similar in shape to 



Fig. 17 . — BUtacus functiger Westw. (J. 

that of Sabatinca, but the upper portion is produced into a 
narrow piece, occupying a more erect position than the 
ninth tergite in Sabatinca. Beneath this on each side there 
is what appears to be a secondary clasping apparatus, 
consisting of a thin outer plate curved upward apically 
into a point iind folding inward beneath so as partly to 
embrace an inner blunt process with a brush of hair on its 
apex (Fig. 14a and b). Structures of this kind, when 
outgrowths of the ninth tergite, have been called surgonopods 
or surstyH, but it is doubtful if the present pieces belong to 
the tergite. There is no indication of the fusion of the 
ninth stemite and tergite, and it seems most probable that 
the tergite has disappeared entirely, its place being taken 
and its functions carried out, by outgrowths from the 
stemite. The lateral anal plates are well chitinised. The 
valvae (Fig. 14c) have the sides folded in basally, and an 
elongate central area on the inner surfaces of the apices 
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is clothed with rather long hair. The horizontal plate is 
niinute. 


Epimartyria. 

Specimens of E. auricrindla Wlsm. have been available 
for study. In this species the eighth stemite is missing. 
The ninth stemite completely encircles the abdomen as a 
strongly chitinised band (Fig. 15e). The ninth tergite is 
short W deeply concave beneath. The apex is rather 
deeply excised, and firmly attached to the inner surface 
is a complicated chitinous structure, from which two claw-j,, 
like hooks point downwards and obliquely outwards. The 
anal tube lies beneath these hooks. The valvae are short 
and broad and the genitalia and genital segments are, in 
most respects, nearer to Sabatinca than is Micropteryx. 

Hnemonlea. 

I have not been able to examine more than one species 
of the family Eriocraniidae. This is the North American 




Fio. 18 . — HarpMtacus australis (King). (J. 

Mnemmim auricyanea Wlsm. Here the eighth stemite is 
quite normal, but the ninth has undergone extraordinary 
modification (Fig. 16b). As in Epimartyria auricrineila 
the sclerite forms a complete band round the abdomen, biit 
in auricyanea the band is much broader. Beneath, the 
segment is produced into a long prong on each side, these 
prongs passing within the eighth stemite. At the base of 
these prongs, on the ventral sm-face of the stemite, is a 
tmng^r outgrowth directed forward. The place of the 
ninth tergite is taken by an extension of the upper apical 
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part of the stemite, this extension taking the usual hood- 
shaped form of the true tergite. The apex of the “ hood ” 
is broadly excised, and the sides, at the base, are not 
continuous with the segment. It is possible that this 
“ hood ” is really the ninth tergite, which has become fused 
with the stemite, but to all appearance it is a true out- 
growth of the stemite, in which case the ninth tergite, as 
in Micropteryx, has disappeared. There are no tme valvae 
in this species, their pl^e being taken by a pair of smaH 
outgrowths from the stemite, situated a little above the 
• usual position of the valvae. This is a very remarkable 
specialisation as the valvae are almost invariably present 
in the Lepidoptera, and it may be possible that the single 
specimen dissected had by some means lost the o^ans. 

Suggestions and Conclusions. 

In the higher Lepidoptera the structure known as the 
tegumen is generally considered as being made up of the 
ninth stemite and tergite. The parts, however, are so 
completely changed in shape that there may well exist a 
doubt as to their identity. In Sabatinca, though consider- 



Fig. 19 . — Ckorista australis Klug, (J. 

able modification has taken place, the parts have retained 
more of the shape usually associated with abdominal 
Bclerites. There is, however, a somewhat unexpected feature 
present in connection with the stemite. In some species of 
the genus the ninth stemite completely encircles the 
abdomen, forming a well-chitinised band of greater or lesser 
breadth. In other species the stemite is produced upwardly 
on each side so as to form forks or prongs which sometimes 
almost meet above the abdomen. In yet other forms the 
stemite is hardly modified at all in this direction. Now, 
those species which have the complete chitinous ring are 
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in other respects the most primitive forms of the genus. 
In ecXliarcha the dorsal band is broad, as it is also in eodora ; 
in lucHia though the “ arms ” are broad and meet dorsally 
they are only membranously connected. These three 
species would be, I think, generally admitted to belong to 
the more generalised t 3 rpe of the genus, and there is no 
room for doubt that zon^m and the Australian callijdaca 
are among the most specialised of the forms. Yet, in these 
two latter the ninth segment is hardly produced upwards at 
all. In the forms with the complete ring, as in those with 
the arms or prongs, there is no indication of a pleural region, 
nor anything to prevent the piece from being considered as 
one sclerite. It is, then, permissible to suggest that in the 
ancestors of Sabatinca the ninth sternite took the form of a 
strongly chitinised band encircling the abdomen, the 



Fig. 20 . — Ghorista australis Klug, (J, dorsal view of ninth segment, to 
show upper and lower prolongations. 

ninth tergite being pushed out of its place and compelled 
to take up a position distad of it. If we turn to the more 
primitive Mecoptera, e.g. Bittacus (Fig. 17; see also 
Harpobittacus, Fig. 18a and b) we find the ninth segment 
not essentially different from that of the calliarcha section 
of Sabatinca (Figs. 2a and b, and 3a and b). The ninth 
sternite is similarly narrowly produced upwards and the 
tergite is articulated to this upper part, projecting over the 
anal region and the external genitalia and becoming, in 
effect, a dorsal appendage of the sternite. It is divided 
apicaUy by a deep founded cleft into two lateral lobes, in 
this respect agreeing exactly with the species of Sabatinca 
referred to above. The ninth sternite, however, does not 
show the tendency towards enlargement so noticeable in 
Sabatinca ; both the eighth and ninth sternite are, in fact, 
somewhat reduced dorsally, possibly as a result of the great 
development of the basal segments of the claspers [pedes 
genital^). 

In the other genera of the BiUaddae there is little differ- 
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ence in the structure of the ninth segment. In the more 
specialised groups of the Mecoptera the segments from the 
sixth or seventh to the end of the abdomen are without 
any trace of a pleural region ; apparently the pleurite has 
become entirely chitinised, though the spiracles are still 
present in their usual positions. In the Fanorpidae the 
ninth segment is greatly prolonged both dorsally and ven- 
trally (Figs. 19 and 20). These prolongations show no 
sign of articulation and ^e dorsal one coidd only give rise 
to the Micropterygidian homologue by a dechitinisation of 
the pleurite, a not very probable development. As far, 
then, as the ninth tergite is concerned, there is no reason 
why the Lepidoptera should not have been derived from a 
mecopterous form like BiXUmis. It bas been shown that 
there is practically no difference between the ninth tergite 
of BiUaeus and that of a section of the lepidopterous genus 



Fig. 21. — Chori^ella pMlpotti Till. (J. 

Sdbatinca. It is not intended, however, on the strength 
of this fact, to suggest the derivation of the rest of the 
Lepidoptera from the Miciopteiygidae ; the absence, or 
vestigial condition, of the eighth sternite in this family 
is alone sufficient to render such a derivation very improb- 
able; but the same objection does not apply to the 
Eriocraniidae. 

Turning now to the genital clasping organs of the 
Mecoptera, a more difficult problem presents itself. In this 
order the clasping organs (valvae or genital styles of the 
Lepidoptera) consist of two segments. The basal ones 
are usually fused into one large, more or less oval, organ 
which lies with its base hidden within the ninth segment 
(Fig. 21). The second segment (forceps or chelae) is 
comparatively small, curved inwards at the apex and armed 
with papillae or hairs within. The Bittacidae, or, at least, 
some members of the family, have a very small second 
segment. This is difficult to see in dried specimens and it 
has consequently often been, overlooked. Whether this 
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feature is constant throughout the family I am unable to 
say, but I have found it so in all the species which 1 have 
been able to examine. I give a figure of HarpobiUaeua 
australis Klug (Fig. 18). 

No Lepidopteron has a two-segmented valva, and the 
Bittacidae, with the vestigial second segment, therefore 
come nearest to the Lepidoptera in this respect, as in the 
structure of the ninth tergite. But, in the evolution of 
the unsegmented lepidopterous valva, are we to consider 
the method to have been the disappearance of the second 
segment and the dmding of the basal piece into two 
structures, or the disappearance of the basal segment and 
the modification of the second ? Or did the Lepidoptera 
branch off from a mecopterous type which had not yet 
evolved the fused basal pieces ? In any case a segment had 
to be got rid of, and it seems probable that the apical one 
would be the most likely to disappear. It is, however, well 
to remember that in the Lepidoptera there is usually a small 
plate to which the bases of the valvae are attached, and 
that this plate (referred to above as the horizontal plate) is 
frequently of considerable size in the Micropterygidae. 
It IS just possible that this plate represents the basal 
segment of the mecopterous clasper. 

I desire to acknowledge my great indebtedness to Dr. 
Tillyard, Chief of the Biological Department of the Caw- 
thron Institute, for his encouragement and help during 
the progress of this study. It should be stated that Fig. 20 
is taken from Bsben-Petersen’s “Monographic Eevision 
of the Mecoptera ” (de Selysian Collections), p. 157. 


Abbreviatioiis in Text-figures. 

The segments are indicated by numbers, and the lettera “ t ” and 
“s” placed to the right of the number indicate respectively the 
tergite and stemite. 

®. Anus. 

oap. Apical armature of penis. 
fl«. Aedeagus. 
op. Anal plates. 

b. Basistylus (basal segment of clasper), 
bp. Basal prongs of ninth stemite. 
d. Dististylus (distal segment of clasper). 
e». Epiandrium (doisal prolongation of ninth segment). 
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f. FUament of penis. 
h. Harpes. 

ha. Hypandrium (ventral prolongation of ninth segment). 
hp. Horizontal plate. 

mp. Processes for the attachment of muscles controlling valvae. 
o. Orifice of penis. 
os. Outgrowth of ninth stemite ( ?). 
sa. Supra-anal hooks. 

V. Valva. 

A. Lateral view of terminal segments. 

B. Dorsal, or ventral, view of ninth tergite. 

C. Valva and horizontal plate. 

D. Aedeagns. 

E. Dorsal view of ninth stemite. 
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yiy. On the African Species of the Dynastid Genus Hetero- 
nychus. By Eupert W. Jack, F.E.S., Chief Ento- 
mologist, S. Ehodesia. 

[Read October 17th, 1923.] 

Plates XVI— XXI. 

The following attempt to introduce order into a much 
neglected genus has been undertaken in the natural home 
of the insects involved, but unfortimately at a very great 
distance from the centres in which most of the type speci- 
mens of the described species have accumulated. Con- 
sequently considerable difficulties have had to be sur- 
mounted, and the result falls far short of the writer’s 
aspirations. In point of fact, without inspecting 
practically all the type specimens in the various European 
museums, a proceeding which would only be possible to 
an entomologist with both leisure and means, a complete 
clearing up of the prevailing obscurities is an impossibility. 
It may further be emphasised that even this proceeding 
would in some cases probably fail in its object seeing that 
a number of species have been described on the basis of 
single female specimens only, and that in the case of this 
sex positive identification even in respect of well-established 
species is sometimes a matter of great difficulty. 

The undertaking generally has only been rendered possible 
through the kind assistance of Dr. Guy Marshall, who not 
only furnished the writer with all the necessary original 
descriptions which could be traced, but afforded further 
practical help in arranging for the African species in the 
British Museum to be forwarded to Sali, bury. This, with 
the co-operation of the various museums in South Africa 
and the not inconsiderable collection at Salisbury, together 
with specimens specially procured from Europe, has 
rendered possible an examination of the great majority of 
the .^ican species described to date. 

It is freely admitted that in spite of the care exercised 
incorrect identifications may possibly have been made, as 
the earlier descriptions are mostly of a very meagre nature, 
but it is hoped that no instance of this nature will be found. 
TRANS. ENT. SOC. LOND. 1923 . — PARTS HI, IV. (jAN. ’ 24 ) 
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Where any doubt has existed it has been thought better to 
describe the species under a new name rather than to 
identify the spedmens with any existing species. On this 
account it is far more probable that the serious offence of 
increasing the synonymy of the genus may have been 
perpetra^. If so the writer tenders his apologies to all 
subsequent students of the group, whilst pleading in 
extenuation the inadequacy of the earlier descriptions and 
the lack, in all but a few instances, of figures of the male 
genital armature which constitutes such a valuable key to 
specific identity. No new species have been erected in 
the present paper except where it has been possible to 
figure the male genital armature, and it is hoped that, 
whatever may be the ultimate fate of some of the names, 
the actual identity of the species herein described will not 
be very much in doubt. 

The writer has great pleasure in expressing his indebted- 
ness to Dr. Guy Marshall for his unfailing help and en- 
couragement at all stages of the work, and to Mr. G. J. 
Arrow for the loan of the British Museum collection and 
useful advice. Grateful acknowledgments are also due 
to Dr. P4ringuey of the South African Museum, who 
promptly and courteously responded to a request for the 
loan of certain of his tjrpe specimens ; to M. Kerre Lesne 
of the Paris Museum, who presented the writer with certain 
co-types and forwarded others on loan; to M. E. Ben- 
deritter for opinions concerning the identity of certain 
species; to Dr. Walther Horn, who put himself to con- 
siderable trouble to compare certain specimens with types 
in the Berlin Museum ; to Mr. C. Swierstra, Dr. E. Warren 
and Mr. E. C. Chubb for the loan of the collections in the 
Transvaal, Maritzburg, and Durban Museums respectively, 
and to the following who generously presented the writer 
with valuable material : — Mr. T. J. Anderson, Government 
Entomologist, Kenya Colony ; Dr. H. Brauns, Willowmore, 
Cape Province; Mr. D. Gunn, Eastern Province Ento- 
mologist, Port Elizabeth ; Mr. J. Hewitt, Albany Museum, 
Grahamstown; Mr. C. P. Lounsbury, Chief, Division of 
Entomology, Pretoria; Mr. C. W. Mally, Senior Entomo- 
logist, Cape Town, and the Rev. J. O’Neil, S. J., Salisbury, 
Southern Rhodesia. 

With the exception of the male of H. Vix-striatiis, types 
• of all the species here described as new are in the British 
Museum. 



Economic and Bionomic. 

Several species of Heteronychm are of prime importance 
to the agriculturist. In Africa two are well-known pests, 
namely aralor F., in the Cape Colony, chiefly in connection 
with attacks on maize, and lictis Elug, as a pest of sugar-cane 
in the coastal districts of the tropics and in Natal. The 
latter species is also a very bad pest of maize in certain 
parts of Bhodesia, and in this connection has been recorded 
by the present writer under its synonym of mashunus P4r.* 
Other species, namely inops P4r., and dissidens Per., have 
also proved capable of severe damage to maize crops on 
the ^uthem Bhodesian high veld, whilst the two new 
species 'pundicoUis and foveolatus have been taken as 
isolated individuals also associated with this crop. 

The range of food of the adults is not fully known, but 
licas at least appears to need growing plants and feeds 
chiefly on those of the grass family. The greater part of 
its life is spent underground, and injury to maize is caused 
b^ the beetle eating into the underground stem and thus 
killing the plant. The beetles seem peculiarly dependent 
upon moisture and die very quickly if enclosed under dry 
conditions, although they will live for months in a damp 
environment. In the fleld they are sometimes seen on the 
surface in numbers after rain, but not in dry weather ; on 
damp evenings they are frequently attracted to light. 

The larvae are typical Scarabaeid grubs and live in the 
soil. They resemble more closely the Butelids and 
Melolonthids than the Coprids, and hke members of the 
first two subfamilies attack the underground portions of 
plants, including maize and grass. Their main food, 
however, appears to be humus, and they thrive well in the 
absence of growing plants, provided there is sufficient 
decayed vegetable matter present in the soil. They have 
been reared successfully in confinement on a mixture of 
soil and rotten cattle-dung. The necessity of humus and 
moisture is also indicated by the classes of soil in which 
the insect breeds in nature with sufficient success to develop 
into a pest. H. licas in Southern Bhodesia passes through 
all its transformations in one year, and this is probably the 
general habit, at least in the tropics. The egg-laying and 

* The Bhodesia Agricultural Journal, Feb. 1918 : “ The Maize 
Beetle.’* 
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growth of the larva are practically confined to the wet 
season. During the cold dry mont^ (May to August) the 
larvae mostly lie up in a dormant condition in c^ in the 
soil. Pupation takes place in September and October, 
and the adults, which break the pupal skin a few weeks 
later, remain in the cells until the advent of the rains, 
when they are stimulated into activity. They are most 
numerous during the latter part of November and in 
December and January. Very few linger on until May, 
but greatly worn specimens have been found in the field 
during the latter month. 

Systematic. 

The genus when first erected by Burmeister was far less 
restricted than it is at present. It included species from 
both the Old World and the New, but Dejean (Cat. ed. 3, 
p. 169) excluded aU the New World species and was followed 
by Lacordaire (Gen. Coleopt., iii, 1856, p. 407). Prof. 
Kolbe (Entomol. Nachrichten, 1900, No. 11, p. 164) erected 
the genus Heteroligus to accommodate species, like dmdivs 
Klug, which have a distinct projection near the front margin 
of Ae prothorax, and wide, more or less intermingled, 
stridulating bands composed of very fine folds. Although 
daudius is the only species of this new genus familiar to 
the writer it may be mentioned that in addition to the 
characteristics mentioned, the anterior tarsi in the n)ale 
of this species are slender, with the claws practically equal, 
a fact which in itself should be sufficient to place the species 
in a different genus. In the second part of his paper 
(Entomol. Nac&ichten, 1900, No. 21, 324 et seq.) Prof. 
Kolbe, mainly on the basis of the authors’ descriptions, 
excluded the following species from the genus : jiaradoxus 
Bhn. ; mono Fabr. ; meks Billberg ; impressicollis Fairm. ; 
foveipennis Fairm., and digiialus Brancsik. (a Madagascan 
species). The genua Heteroconus Kolbe was erected to 
accommodate the last-named species. The characters 
given by Kolbe to distinguish the genus from Heteronychus 
are : — The narrow projecting double-pointed epistome, the 
well-developed, complete transverse carina of the irons, 
the prosternal projections produced backwards into long 
sharp points, the wider-paired stridulating bands, con- 
fluent as in Heteroligus, and the more profuse punctate 
striae on the elytra. 
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The genus Heteronychus as now restricted, therefore, 
includes only species in which the dorsum of the prothorax 
is without definite projections * and two clear rows of 
stridulating folds are present on the propygidium. The 
conspicuous characteristic of the markedly imequal anterior 
claws of the males, which gave its name to the genus, does 
not seem to have been given full weight, for though both 
Lacordaire (loc. cit.) and P4ringuey (Trans. S.A. PM. Soc., 
xii, 1900, p. 513) mention it as a characteristic of the genus, 
both fail to exclude daudius Klug, in the male of which 
these claws are practically equal. Furthermore, Prof. 
Eolbe has described a species under the name of camerunus, 
apparently from a single specimen, which, although showing 
most of the characteristics of Heteronychus, is somewhat 
divergent in general facies, and the anterior tarsi of the 
males differ ii no particular from those of the females. In 
the British Museum collection there are three examples of 
this species, which possesses clear characteristics and is 
easily recognised from the description. These include a 
male and female from Sierra Leone and a male from Angola. 
The males are not distinguishable from the females except 
by the emarginate terminal segment of the venter. It 
appears desirable that this species should be removed from 
Heteronychus, and Mr. Axiovr is of opinion that it comes 
nearest to his genus Alissonotum. 

Beyond the simple anterior tarsi of the males there is 
little to distinguish this species from Heteronychus, although 
camerunus Elb. presents certain characteristics which are 
at least unusual in that genus. The mentum is con- 
tracted near the apex, but is considerably broader behind 
the constriction than in any species oiHeteronychusex&mvasA. 
by the writer. The outer lobe of the maxilla appears to 
be 6-dentate and the mandibles are normal; the front 
margin of the clypeus is slightly different, being strongly 
reflexed and bidentate, but with a slight forward projection 
m the middle ; the pygidium is far less convex than in any 
Afncan species of Heteronychus, except flavopilosus Prell, 
and the latter is a doubtful member of the genus, the male 
being unknown. It is similar in both sexes, whereas in 
Heteronychus it is almost invariably more convex in the 
female. The punctate segments of the venter, especially 
the closely punctate terminal segment, are also apparently 

niger Klug shows a very faint trace of a median upward 
projection on the anterior margin. 

TRANS. ENT. SOC. LOND. 1923. — PARTS IH, IV. (jAN. ’24) C C 
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not paralleled, nor the sparsely punctate sides of the 
metastemum, which are rugulose in Hetermychus, again 
with the exception of flavopilosus Prell, in which they are 
glabrous but sparsely and somewhat vaguely punctate. 

Alissonotum (7) camerunus Klb. 

(Plate XVIII.) 

Heteronychus camerunus Klb., Arkiv. Zool., ii, 18, 1905, 
p. 5. 

Black, castaneous beneath, form slightly elongate ; front margin 
of clypeus with a blunt median projection and an extremely obtuse 
rounded angle on either side, strongly reflexed and bluntly 
bidentate; clypeus very weakly rugulose and glabrous; frons 
glabrous, in part punctate, slightly rugulose anteriorly; head with 
a strong median depression deeper on the frons than on the clypeiis, 
bituberculate ; clypeal carina not clearly differentiated, but a 
ridge runs from the margin on either side to the prominent tubercles ; 
frontal carina visible as a slender thread on either side behind the 
tubercles, but obliterated medially; prothorax transverse, front 
margin somewhat arcuate, curved forward medially ; lateral 
margins gradually attenuate from the base to the somewhat obtuse 
anterior angles; marginal stria extending round the basal angles 
and for a short distance on either side along the basal margin; 
surface smooth and shining but clearly punctate, more strongly 
laterally and anteriorly; scutellum ogival, glabrous, impunctste, 
with or writhottt a median longitudinal impression ; elytra about the 
same width as the prothorax at the base and not quite twice as 
long, slightly ampliated in posterior three-quarters; striae as in 
Hetermychua, more or less strongly paired, moderately impressed 
and coarsely punctate; broader intervals mostly with series of 
strong punctures; apices of elytra closely punctato-rugose, the 
punctures markedly smaller than those in the striae and dorsal 
intervals; stridulating rows on propygidium narrow, with folds 
coarser basally and fine apically, somewhat obsolescent towards 
apical margin; the rows are about three times their width apart 
at the base, subparallel for about half their length and slightly 
convergent thence towards the apical margin; pygidium little 
convex with surface entirely and closely punctato-rugose ; pygidial 
fold narrow and simple; anterior tibiae acutely tridentate with 
the margin slightly angular above the basal projection ; * pro stema l 

* These three specimens show hardly a trace of an intermediate 
denticle, and this the only respect in which they differ from Kolbe’s 
description. 
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process subovate, strongly concave beneath; metastemum with a 
strong median impressed longitudinal line, glabrous, impunctate 
medi^y, sparsely but clearly punctate at sides; venter glabrous, 
in general sparsely but the terminal tergite closely, punctate; 
intermediate segments with a row of setigerous punctures ; posterior 
margin of terminal segment entire in female, emarginate in male. 

20-21 mm. X 10 mm. (19 mm. fide Kolbe). 

Cameruns (/. Kolbe), Sierra Leone, Angola. 

Genus Hetebonychus Burm. 

Handb. d. Entomol., V, p. 90 (2). 

Mentum elongate, constricted laterally near the apex ; in basal 
part longitudinally subcarinate in the middle, obliquely flattened 
and usually somewhat excavated anteriorly; labial palpi inserted 
laterally near the tip, 3-jointed, terminal joint nearly equal in length 
to first and second combined, nearly three times as long as broad, 
tapering to a blunt point ; external lobe of maxilla armed with six 
sharp teeth arranged in two rows, the apical pair fused together 
basally with only the points free ; maxillary palpi i-jointed, apical 
joint elongate and slightly swollen; mandibles terminating in two 
strong somewhat recurved teeth projecting beyond the clypeus, 
outer margin sharply excurved and frequently clearly dentate 
behind the second tooth; head wide and short, cl 3 peus much 
narrowed anteriorly, either plainly truncate with anterior margin 
sharply reflexed and more or less bidentate, or triangulate ; clypeus 
separated from frons by a carina usually more or less widely inter- 
rupted medially and in some species forming a pair of prominent 
tubercles on either side of the interruption ; behind this is a second 
carina (frontal), running close to the inner margins of the eyes, then 
turning inwards and approximating or coalescing with the clypeal 
carina on either side only to separate again in the median area, 
where it is either persistent or obsolete; prothorax transverse, 
moderately convex, glabrous, punctate or not, but without distinct 
projections, approximately the same width as the elytra basally 
and narrowed anteriorly, with the lateral margins smoothly rounded, 
emarginate anteriorly with the angles more or less projecting, usually 
slightly sinuate along the basal margin, the posterior angles being 
obtuse and more or less rounded; lateral margins lightly reflexed 
and together with the anterior margin marked with a closely approxi- 
mated parallel stria, which may or may not extend for some distance 
on either side along the basal margin, very rarely along its entire 
length; scutellum moderately large and ogival; elytra convex. 
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declivous posteriorly and not quite covering the propygidium; 
surface ornamented with a series of punctate striae of which the 
first is close to and parallel with the suture, whilst the second to the 
seventh are parallel to each other but oblique, diverging anteriorly 
from the first ; the eighth and ninth are more or less parallel with 
the lateral margin and slightly divergent posteriorly from the 
seventh ; the second stria joins the sisth posteriorly and the' fourth 
and fifth are sometimes abbreviated; the lateral striae from the 
sixth to the ninth do not reach the base of the elytra; intervals 
between the striae punctate or smooth, punctures usually confined 
to the even-numbered intervals ; apices of elytra more or less closely 
pitted; propygidium famished medially with two longitudinal 
bands of stridulating folds, subparallel or divergent from each other 
posteriorly; pygidium convex, with a prominent fold along the 
anal margin, in some females bluntly pointed and transversely 
Bubcarinate; prostemum with a posterior setigerous subovate 
process projecting behind the coxae ; metastemum glabrous 
medially with a median longitudinal impression but rugulose at the 
sides ; intermediate abdominal segments usually with a transverse 
row of setigerous punctures close to their posterior margins ; apical 
segment of the venter emarginate jjosteriorly in the middle in the 
males, entire or only very slightly sinuate in the females ; anterior 
tibiae with three strong teeth and a varying number of small pro- 
jections or denticles, one of which is commonly intermediate between 
the basal and middle major teeth; front tarsus of male shorter than 
that of female and much swollen, the iimer claw laminate, much 
dilated and abruptly curved downward, the outer claw being more 
or less normal ; front tarsus of female slender with the claws simple 
and equal. 


Specific Chabactekistics. 

(Plate XVI.) 

The African species of the genus for the most part very 
much resemble each other in general characteristics, and 
identification is a matter of considerable difiSculty. The 
species are, in fact, distinguished by somewhat obscure 
external characters which are naturally subject to con- 
siderable individual variation and certainty in identifica- 
tion is hardly possible without good figures of the male 
genital armature : This fact was apparently first 
recognised by Dr. Lionel Peringuey of the S.A. Museum, 
who has figtued these organs in respect to some thirteen 
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species, some of which, however, appear to be synonymous. 
Apart from these the only other fi^es published appear 
to he those in connection with M. Benderitter’s three 
species (“ Voyage de Ch. AUuaud et R. Jeannel en Afrique 
Orientale” (1911-12), Resultats scientifiques, Goleoptera 
xii, pp. 385-398). This leaves nearly three-quarters of 
the published descriptions to be recognised by external 
characters alone, and even these are very inadequately 
dealt with by several authors. The naming of new species 
on the basis of one or two female specimens, without very 
pronounced characteristics, is a practice which can only be 
deplored. The position is much the same with single 
males, if the genital armature is not figured, except that the 
omission can be rectified if one has access to the type. 

The form of the male genital armature, although con- 
stituting the most valuable key to specific identity, does 
not remove the last difficulty. The form is not always very 
clearly distinct in distinct species. This is exemplified in 
the case of nigeir King and tenuestriatus Fairm., in which 
the male genitalia are very similar although the species 
are clearly distinct. On the other hand, too much weight 
must not be given to slight differences in the genitalia 
in specimens otherwise similar, as these organs are, of 
course, subject to some variation. 

(1) Colour and Facies. — The great majority of species are 
shining black dorsally with varying proportions of the 
underparts and appendages castaneous or ferrugineous. 
Wholly castaneous specimens are frequent in many species, 
however, particularly in those of the second group, repre- 
sented by aralor F. H. inops Per., for instance, is quite as 
often castaneous as black, whilst fossor Reiche varies from 
fuscous to castaneous, no black specimens being included 
amongst the four examples examined by the writer. The 
two superficially similar species parumpunctaius Burm. 
and puncticollis m. are indifferently dark chestnut or 
black, and in these species the surface is slightly duU. 
Dullness of the surface is also induced by wear, however, 
and speaking generally neither colour nor surface are of 
much value in specific differentiation. 

The shape throughout the whole of the African repre- 
sentatives of the genus is remarkably uniform. Slight 
ffifferences exist in the proportion between the length and 
breadth, but they are hardly noticeable except to the 
practised eye. As a general rule the extreme width is 
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about half the length, but is usually slightly greater, rarely 
very slightly less. 

(2) Head . — The form of the front margin of the clypeus, 
as emphasised elsewhere, is of great value in rega^ to 
grouping. The sculpture also varies somewhat, but not 
sufficiently to be of prime importance. The presence or 
absence of a median impression, which when present 
generally embraces a portion of both clypeus and Irons is 
apparently a reliable characteristic. The transverse ridge 
separating clypeus and frons is mentioned by most authors, 
but Dr. P4ringuey alone has distinguished between the 
dypeal and frontal carinae. This distinction is of the 
greatest value and should be perpetuated. The clypeal 
Carina is practically obliterated in several species, whilst 
the frontal carina is distinct ; the clypeal is often interrupted 
and the frontal entire, or both may be interrupted; the 
clypeal may be raised and conspicuous, the frontal fine 
and inconspicuous or altogether wanting (e. g. Jlavopilosus 
Prell) ; the cljrpeal is generally more or less straight, the 
frontal curved and frequently retrosely angulate medially, 
and other variations occur. 

The vertex of the head is practically always smooth and 
glabrous but the extension of the sculpture behind the 
carinae may vary somewhat in different species. 

(3) Pr(Ahorax . — Although commonly described in detail 
the shape of this segment varies comparatively little and is 
of small value, in the general way, in regard to identification. 
It is, however, noticeably longer than usual in one or two 
species (e. g. injans Klb., and impudms m.). The surface 
is in the majority of species apparently smooth and im- 
punctate, but in reality very finely and obscurely punctate 
especially towards the sides and front angles. In some 
species the prothorax is distinctly punctate and this 
constitutes a good characteristic. The extent to which the 
marginal stria extends if at all along the basal margin is 
somewhat variable. In one species {Joveolatus m.) it 
extends along the whole margin although occasionally 
somewhat obscure medially. 

(4) Scutdlum . — It is quite the exception for the scutellum, 
as in the new spedeafoveolaiits m., to be other than definitely 
impimctate. There is commonly a faint median longi- 
tudinal impression, obliterated, however, in many in- 
dividuals. A short blunt impression, as in many specimens 
of transmlieus Elb., is unusual. 
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(5) Elytra. — The poportionate length of these is variable 
within narrow limits only. They are usually slightly 
longer wide, but the tWp dimensions may be approxi- 
mately equal as in parurripuruStatus Burm., puncticoUis m., 
etc., whilst in am^ipennis Bend, they are wider than 

long- 

They are usually more or less ampliated posteriorly 
from a sinuation of the margin one-fourth to one-third of 
the length from the base, but in some species the margins 
are nearly parallel as far as the posterior attenuation. 

The striae exhibit certain characteristics in relation to 
their depth, punctation and arrangement in pairs or other- 
wise, but there is considerable individual variation in these 
respects, not however, sufficient entirely to destroy their 
value as characteristics in certain species. The pairing or 
otherwise of the striae is apparently very unreliable, and 
seems to have some slight connection with locality, but in 
some species the pairing is very strong and seems to be 
definite. The striae are invariably paired : 2-3, 4-5, 5-6, 
7-8. This arrangement leaves the second, fourth, sixth, 
and eighth intervals wider than the others, and in general 
the narrower intervals are impunctate, whilst the broader 
ones may be punctate or not, and this holds whether the 
striae are paired or otherwise. A few seemingly accidental 
punctures may occur on some of the odd-numbered intervals, 
but as a broad statement it is the even-numbered intervals 
which are liable to both broadening and punctation. The 
eighth interval is rarely altogether free from punctures, 
but the dorsal intervals 2, 4, and 6 may be definitely 
impunctate or definitely punctate, but in some species, 
such as arator they may be either. Even in species 
like Ikas Elug, which have the dorsal intervals definitely 
punctate, occasional individuals occur in which these 
intervals are entirely smooth, and the reverse may occur 
in species with normally impunctate intervals. 

The lateral striae, namely from the sixth outwards do 
not reach the base of the el 3 rtra, the sixth itself being 
frequently much abbreviated in this respect. The seventh 
and eighth are as a rule either more deeply impressed or 
more coarsely punctate for a short distance near their 
basal ends, but weaken considerably apically, and the 
eighth may be practically obsolete in the apical three- 
quarters. The ninth is always a weak stria throughout 
and may be entirely obsolete. The third, fourth and fifth 
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striae are subject to abbreviation behind, but there seems 
to be much individual variation in this respect. 

The apices of the elytra are^ general closely foveolate- 
punctate and vary but little. 

(6) StridulcAing Bands. — The term “ bands ” is used in 
preference to “ striae,” which is far more common, for the 
reason that the latter term rather suggests the striae between 
the individual folds in the rows and renders detailed descrip- 
tion somewhat confused. These organs are of great value 
in classidcation, and the writer has been at some pains to 
describe them in detail in respect to each species. It is, 
however, easy to overrate their value as they vary con- 
siderably in individuals. Few authors mention these 
organs, possibly because they are difficult to examine without 
relaxing the specimens. Prof. Kolbe usually gives a brief 
description and Dr. P6ringuey utilises them to some extent, 
particularly in regard to species related to niger King, 
which have these organs of a very characteristic type. 
The various descriptions given are, however, to the writer’s 
mind, usually inadequate. The rows present other 
characteristics than these indicated in the words “ broad,” 
“narrow,” “parallel,” “divergent,” etc. The folds are 
as a general rule noticeably coarser and more widely 
spaced basally, frequently very strikingly so, but this 
characteristic is not always very noticeable, e. g. n^er King, 
wilmsi Klb., cricetus Hausm. and particularly impudem m. 
The rows again are usually broader towards the basal 
margin of the segment and frequently several times as 
broad as in the apical portion, but they may be even in 
width throughout or even slightly broader apically as in 
some males of arator F. Again the rows may be straight 
or curved, subparallel throughout, subparallel in the basal 
half and ffivergent in the apical or vice versa. 

(7) Pygidium. — This segment affords some useful 
characteristics. Variations in shape are dealt with under 
“ Sexual Divergence.” The surface varies from entirely 
rugose or pvmctate to almost entirely smooth. In the 
majority of species there is a rugulose or punctate basal 
band of varying width, the apex being smooth. Eeduction 
of the rough area is invariably apparent from the apex to 
the base of the segment. The fold along the anal margin 
presents definite cWacteristics in a few species, e. g. those 
closely related to n^er Klug. 

(8) Anterior Tibiae. — These are, broadly speaking, always 
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tridentate, but a small denticle frequently intervenes 
between the two basal major teeth, and from one to four 
may occur above the basa^ooth. The presence or other- 
wise of these denticles appears to be reasonably constant, 
except that the number of basal ones is apt to vary in 
species which possess more than one. Wear affects the 
anterior tibiae quicker than almost any other part of these 
beetles, and the small denticles may be obliterated. The 
first to go are the basal ones in the species which have the 
outer marg in of the tibia above the basal tooth composed 
of a somewhat thin lamina of chitin. The basal denticle 
in such species is usually rather an angulation of the margin 
than a istinct projection. The presence or absence or 
the number of basal denticles is in some species a sexual 
characteristic. 

(9) Pectus and Venter . — The underside of the body 
appears to present little in the way of specific distinctions. 
The prostemal process is mentioned by several authors, 
but really varies too little to be of value, and the same may 
be said of the metasternum in respect to the median 
impressed line or other features. Dr. Peringuey frequently 
mentions the rows of setigerous punctures close to the hind 
margins of the intermediate segments of the venter, but 
although the number varies considerably it is not speci- 
fically constant. 


Sexual Divergence. 

(Plate XVII.) 

The most obvious distinction between the sexes lies in 
the thickened anterior tarsi and dilated inner tarsal claw 
of the male. The terminal plate of the venter is also 
emarginate posteriorly in the male and entire in the female 
(see Plate XVII). These constitute reliable means of dis- 
tinguishing the sexes, but certain other parts are also liable 
to vary in shape. The interruption of the clypeal carina 
tends to be rather wider in the female than in the male 
(e. g. Ikas Elug) whilst in certain species which have a 
punctate or rugulose band along the base of the pygidium 
the band is commonly rougher and wider in the male, 
usually weakening very much in the centre in the female. 
The pygidium itself tends to be more convex both longi- 
tudi^y and transversely in the females, and in the latter 
sex IS frequently subcarinate transversely and impressed 
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beneath (e. g. comimilis Elb., transvdlicus Vht., dissident 
P&., cbtusifrons Fainn., etc.), whilst the pygidial fold is in 
certain species broader in the^ middle in the male (e. g. 
licas King, temiestriatus Fairm., niger King), and where a 
median excavation is present it may be of a different form 
in the two sexes (e. g. ienuestriatus Fairm.). The stridulat- 
ing bands on the propy^dium are usually narrower in the 
female. Occasionally the anterior tibiae may show a 
basal denticle in the female, which is absent or only faintly 
indicated in the male (e. g. puncticoUia m.), or the female 
may possess more than the male (e. g. crickus Hausm.). 

Subdivision op the Genus. 

The shape of the male genital armature and the stridulat- 
ing bands on the propygidium appear to be of com- 
paratively little value in denoting relationship, for although 
both or one of these organs are often more or less similar 
in species which in other respects show decided afi&nity, 
striMng exceptions are very frequent. For example, in 
the three allied species niger Klug, tenuestriatus Fairm. and 
cruxlus Hausm. both the male genitalia and the strididat- 
ing bands are very similar ; in licas Klug, consimilis Klh., 
transvalicus Klb. and obtusifrons Fairm., the stridulating 
bands are much alike and the male genitalia show a strong 
general resemblance, except in consimilis, in which they 
are markedly dissimilar; in dissidens Per. the male geni- 
talia show a likeness to those of licas, transvdlicm, and 
dbtusifrons, but the stridulating rows are very different; 
andersoni m. is clearly related to some other species which 
exhibit an outward projecting barb near the distal end 
of the male genital armature, but the stridulating hands 
are unlike those of related species. Dr. P4ringuey has 
suggested a grouping of the ^uth African spedes of the 
genus on the basis of the form of the strididating bands 
(Trans. S.A. Phil. Soc., xii, 1901, p. 513), but this grouping 
merely separates the three first spedes mention^ above 
from the rest, and to attach the same value to the form of 
these organs throughout the genus would be altogether 
arbitrary. 

A subdivision which appears to be in accordance with 
natural affinities is that suggested by Prof. Kolbe (Entomol. 
Nachrichten, No. 11, p. 164). The basis is the form of the 
front margin of the clypeus, which is either plainly truncate 
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or triangulate. This basis divides the African species into 
two nearly equal groups. It must be pointed out, however, 
that in the second group there are two distinct forms of 
clypeus. In the one, of which arator F. is a representative, 
the margin on either side between the median projection 
and the obtuse lateral angles is incurved and Wrongly 
reflexed, the reflexed portion being roimded or subdentate ; 
in the other, e. g. fossor Reiche, the margin of the clypeus 
is very weaUy reflexed and is not incurved on either side 
of the median angle, so that the latter is very obtuse, in 
fact the whole front margin may be almost rounded. The 
species with the latter form of clypeus appear to form a 
very natural little subgroup, comprising fossor Reiche, 
ascanivs Klb. (prob. a synonjmi of fossor), memnonius Klb., 
pundicoUis m., with insignificm m. apparently is not 
quite so closely allied. Very similar in most characteristics 
to pundicoUis m. is parumpunctatus Burm., and the two 
are evidently somewhat closely related, but the front 
cl 3 T)eal margin in the latter species is of the arator type, 
and this fact appears to militate against a further sub- 
division of the ^up on the basis of the characteristics 
under consideration. 

On the whole, therefore, it appears safest to confine the 
subdivision of the genus to the two groups as indicated. 
The form of the cl 3 q)eus, it may be mentioned, although 
quite clear in fresh specimens is apt to be somewhat 
obscured by wear, the subterranean habits of the beetles 
exposing the chitin to continuous erosion. Unless very 
much worn, however, the original form can be detected 
without much difficulty. 

The two groups are, therefore, as follows : — 

Group I. Clypeus plainly truncate in front, where the 
margin is reflexed and bidentate or bisinuate, e. g. 
lims Klug. 

Group II. Clypeus triangulate, in some species almost 
rounded anteriorly, e. g. arator F. 

The difference in the form of the clypeus may be seen by 
referring to the figures illustrating the two species cited as 
examples of the groups. 

The following is a provimonal attempt to place the species 
in the order of their natural affinities. This arrangement 
18 doubtless open to much criticism, the data being in point 
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of fact insufficient in respect to several species, and in any 
case opinions are likely to differ concerning the significance 
of various characteristics. 

The aberrant flavopilosus Prell, if it belongs to the 
genus at all, falls into Group I, but as it shows affinities 
with other genera it is placed by itself at the beginning. 
The next four species, liiger King, tmveslriatus Fairm., 
cricetus Hausm. and ampUpmnis Bend., form a very 
homogeneous subgroup in possessing a broad fold to the 
pygidium with a conspicuous median excavation, broad 
stndulating hands composed of fine folds and a tendency 
to multiplication of the basal denticles on the anterior 
tibiae. Next would appear to follow the species such as 
lims Elug and gerstaeckeri Klb. and any other species of 
the group in which the pygidium is smoothly convex in 
both sexes. In vix-striatus m. the pygidium is slightly 
impressed beneath in the female. Following these we have 
a number of closely related species in wffich the female 
pygidium is somewhat pointed and transversely sub- 
cannate. These include atralus Elug, (Musifrom Fairm., 
disaidens P4r., comimilis Elb. and nitidvs Bend. Un- 
fortunately in respect to several species the male only is 
known and in others the description is too vague to admit 
of the affinities of the species being much more than guessed 
at. The latter remark applies to laeoilineatus Fairm. and 
densaiifrom Fairm. The new species angolensis m. is, 
however, obviously closely related to dissidens P6r. and 
costatua Lansberge (if it is not actually the latter species), 
and it may he associated with these species with tolerable 
confidence. The two smallest species of the group, namely 
infans Elb. and impudens m, are only known by the males 
and their affinities are obscure. 

In the second group the species which show an inter- 
mediate denticle on the anterior tibiae may be placed first, 
namely arator F., rugifrom Fairm., pygidialis Elb., muticm 
Bend., tristis Bhn. and andersoni m. In arcUor and rugi- 
from the pygidium is almost entirely smooth, in pygididis 
the basal band is more broadly but very finely rugose ; in 
the last three the band is coarse and broad, which leads to 
congoemis Elb., puerilis Elb.( ?) and foveolatm m. as the 
first three species in the subgroup lacUng an intermediate 
denticle. These would seem to be follow^ by opproasmow 
Elb. and inops Per., in which the basal band in the pygidium 
is narrower and weaker, and heiranus P4r., mosammus 
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P4r., simulxms m., in which the pygidium is again practically 
smooth. There seems little doubt that parumpunctalus 
Bunn, is intermediate between the members of the group 
which have the clypeal margin with an acute median angle 
and those which have this angle obtuse and the Tnar g in very 
slightly reflexed. The latter comprises four species, namely, 
pundtctMis m., m^mnonius Klb., fossor Beiche and insigni- 
fcus m. The species rudestriatus Fairm., ascanius Klb., 
and modestus Thomson are assumed to be synonyms of 
fmor, otherwise they would, of course, be associated with 
this species. 

The arrangement tentatively suggested is, therefore, as 
follows, the species thought to be particularly closely aUed 
being enclosed in brackets : — 

Group I. {flavopilosus Prell); (niger King; tenuestriatus 
Fairm.; amplipennis Bend.; cricetus Hausm.); licas 
Kl^ ; gerstaecken Klb. ; vix-struUus m. ; laevilineatus 
Fairm. (?); abyssinicus m. (?); (consimilis Klb.; 
transvdlicus Klb. ; indolatus Per. ; obtusifrons Fairm. ; 
atratus King; dissidens P6r.; costatus Lansberge; 
angolensis m.) ; infans Klb. ; impudens m. 

Pos. om. incert :-~densatifrons Fairm. 

Group II. orator F. ; rugifrons Fairm. ; pygidialis Klb. ; 
muticus Bend. ; tristis Bhn. ; andersoni m. ; cmgoensis 
Klb.; jwmZis Klb. (?); foveolatus m. ; (approximans 
Klb.; inops Per.; beiranus Per.; mosamMcus Per.; 
simulans m.); parumpundatus Burm. ; {puncticollis 
m. ; memnonius Klb. ; fossor Beiche.) ; insignificus m. 

Distribution op Species. 

The following is an attempt to illustrate in a graphic 
manner the distribution as far as known at present of the 
species described to date. The writer has met with no 
record of the occurrence of any member of the genus north 
of the latitude of Senegal in the west and southern Nubia 
(Blue Nile) in the east, nor in the arid regions of south and 
south-west Africa, but it is probable that the genus is 
represented throughout the whole of the intermediate area. 

, coinpass points in the headings of the table include 
the following states - N.W. = Upper Guinea, i. e. from 
oenegal to Nigeria (inclusive) ; W. = Lower Guinea, i. e. 
om the Cameroons to Angola (inclusive); N.E. = 
hyssima, Soudan and Somaliland ; E. = Kenya, Uganda, 
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Tanganyika and Mozambique (N. of Zambesi) ; C. = Congo 
State and British Central Africa; S. = area south of 
Zambesi River. 


Species. 

N.W. 

w. 

N.E. 

E. 

0. 

flavopiloms Preil. 






niger Klug. 

+ 


+ 

+ 

+ 

temieetfiatua Fainn, 


+ 

+ 

+ 

+ 

amplipennis Bend. 




+ 


erieetus Hansm. 






licae Klug. 

+ 

+ 

+ 


“h 

gerahteekeri Klb. 




+ 


vix-atriatua m. 






laevilineatua Fairm. 






abysainicua m. 



+ 



conaitnilia Klb. 



+ 

+ 


tranavtUicua Klb. 

1 

1 

1 

1 


indotatua P^r. 




1 


obtusijnma Fairm. 




+ 


atrattta Klug. 




+ ? 


diaaidena P^r. 





H" 

coatatva Lansberge, 






angolenata m. 






infana Klb. 






imjmdena m. 



+ 



(Unaalifnma Fairm. 



+ 



arator F. 



+ 

+ 

+ 

pygidialia Klb. 


i 


+ 

+ 

miUieue Bend. 




4" 


trialia Bhn. 






anderaoni m. 




+ 


amgocnaia Klb. 





+ 

paerUia Klb. 


+ 




fwxdUUua m. 


+ 




approximana Klb. 






inopa P4r. 


+ 




heirarma P^r. 






moaambicua Per. 






axmaJana m. 





+ 

parumpuncUUna Bunn. 



+ 



panctieoUia m. 






metnaumiua Klb. 


+ 



1 

f<mat Seiche. 

+ 


+ 


1 

CMcantua Klb. ( ? = foaaw 






Seiche). 

+ 





rudaatriatua Fairm. ( 7 = 






foaaor Seiche). 



+ 



mjodeaiua Thomson ( 7 = 






foaaor Seiche). 


+ 




inaignifieua m. 



+ 
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It appears from the above that Ucas Klug is the most 
widely distributed species, closely followed by niger Klug 
and tenuestriatus Fairm., but it is not impossible that these 
two species may yet be found in the W. and N^W. divisions 
respectively. The range of tenuestriatus Fairm. extends 
further south than that of Ucas Elb. as it is reported from 
the south coast of the Cape Colony {fide Pfiringuey), whereas 
the writer has no record of Ucas south of Natal, although 
one would expect its occurrence in Pondoland at least. 
The predominance of the southern area in species is probably 
due to superior records. 

The following is a list of all the African states in which 
members of the genus have to the writer’s knowledge been 
recorded, with the various species against each : — 

Senegal. (1) niger Klug ; (2) Ucas Klug ; (3) fossor Beiche ; 

(4) ascanius Klb., prob. syn. of fossor. 

French Congo. (1) modestus Thomson, prob. syn. of fossor ; 

(2) Ucas Klug ? {“ Afr. Occid. Congo ”) ; ('i)foveolatus m. 
Angola. (1) wilmsi Klb. ; (2) angolensis m. ; (3) costatus 

Lansberge; (4) puerilis Klb.; (5) memnonius Klb.; 
(6) inops P4r. 

Belgian Congo. (1) Ucas Klug ? (v. supra) ; (2) congoensis 
Klb. ; (3) simuians m. ; (4) arator F. 

Soudan. (1) niger Klug; (2) Ucas Klug; (3) parumpunc- 
tatus Bunn. ; (4) fossor Beiche. 

Abyssinia. (1) tenuestriatus Fairm.; (2) consimilis Klb.; 

(3) impudens m. ; (4) arator F. ; (5) fossor Beiche ; 

(6) rudeslriatus Fairm. = ? syn. of fossor Beiche ; 

(7) densatifrons Fairm. ; (8) insignificus m. ; (9) 
abyssinicus m. 

Kenya Colony. (1) tenuestriatus Fairm.; (2) consimilis 
Klb. = nitidus Bend. ; (3) amplipennis Bend. ; (4) 
(blusifrons Fairm. ; (5) arator F. ; (6) muticus Bend. ; 
(7) andersoni m. 

Uganda. (1) tenuestriatus Fairm. 

Tanganyika Territory. (1) niger Klug; (2) Ucas Klug; 
(3) consimilis Klb. ; (4) atratus Klug ? ; (5) gerstaeckeri 
Klb. ; (6) arator F. ; (7) pygidialis Klb. ; (8) obtusifrons 
Fairm. 

Nyasaland. (1) tenuestriatus Fairm.; (2) Ucas Klug; 
(3) dissidens P4r. 

N. Rhodesia. (1) niger Klug; (2) tenuestriatus Fairm.; 
(3) lum Klug ; (4) arator F. ; (5) pygidialis Klb. 
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Mocambique. (1) ni^er King; (2) Ikas Eug; (3) atmrn 
Klv^; (4) laeoiMnecUus Fwnn. ; (5) tnfans /Klh.- 
(6) mosambicus P&. ; (7) bdranus P6r. 

S. ^odesia. (1) niger Klug; (2) 

licas Klus ; (4) eonsimtlts Qb. ; (6) dtssidens Per. ; 

6 SoTf ; (7) mfoveohtusm.-, (9) 

varumimncMwi Bunn.; (10) pumAtcoUis m. 

Transvaal. (1) niger Klug; (2) MM .Fairm.; 
licas Klug; (4) transvalums Klb.; (5) indotatus 
m.; (7)aratorF.; (8) apptoxi- 

mam Klb. ; (9) inops Per. ? 

Orange Free State. (1) tenuestruUus Fairm. 

Natal. (l)n^erKlug; 

Wug‘ (4) vix-stnaim m. ; (5) transvalicus dm. , (b) 
tm^triatm Fairm. ; (7) om<or F. ; (8) tmhs Bbn. 
Cape Colony. (1) tenuestnatus Fairm. ; (2) cncetus Hausm. , 
(i) transvalicm Klb.; (4) mx-stmUm m.-, {5) flavo- 
^iosus PreU? (6) aratorV.; (7) Bbn. 

There are many apparent gaps in the above record. It 
seems highly probable that licas Klug occurs m Abyssinia, 
Uganda and^Kenya. The occurrence of tenuestnatus Faim. 
in^the Upper Guinea Area also appears at least possible, 
seeing how widely distributed it is elsewhere, and this 
™Ss is almost certain to occur in Tanganp^ Territory. 
Sunilarly, arator F. no doubt occurs in both Mo 9 ambique 
and Nyasaland. 

key to the AFRICAN SPECIES OF HETER0NYCHV8 

The writer’s experience in the use of dichotomic keys to sFcific 
identity has not induced an exaggerated idea of their prMticJ 
v^^rbut a revision of a genus without such a key would be a 
departure from weU-established precedent. The foUoimg . 
thLfoie, presented without any iUusions as to its shortcomings. 

NoU.-The species marked * by the writer have not been 

examined. • 

Group I. aypeus plainly truncate anteriorly where the margi 
is reflexed and more or less bidentate. 

I. Pygidium very slightly convex dorsally; sides o 

sternum sparsely punctate . . 

Pygidium strongly convex dorsally; sides of me as 
closely rugulose 
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n. Fygidial fold broad in both sexes with a median excavation. 

III. 

Fygidial fold narrow without a medium excavation. VI. 

III. A faint knob on anterior margin of prothorax with a 

shallow impression behind ; excavation in pygidial fold 
triangular in both sexes, the apex of the triangle towards 

the anal margin niger Klug. 

No knob on anterior margin of protborax ; excavation in 
pygidial fold not triangular in males ; when of this form 
in the females the apex of the triangle directed away 
from anal margin IV. 

IV. Excavation in pygidial fold transverse and fusiform in 

both sexes ; el 3 rtral striae very deep. cricetus Hausm. 
Excavation in pygidial fold subcircular in male, sub- 
triangular or subovate in female ; el 3 rtral striae 

moderately to very weakly impressed V. 

V. Pygidium entirely rugose or punctate in both sexes; 
elytra decidedly short .... amplipennis Bend. 
Pygidium smooth except for a finely rugulose basal band ; 
eljrtra of normal length . . . tenuestriatua Fairm. 

VI. Very small species : 8-9 mm VII. 

Moderate-sized to large species : 11-20 mm. . . VIII. 

VII. Head impressed medially: clypeal carina interrupted and 
raised on either side . . . impudens sp. nov. 

Head not impressed ; clypeal carina interrupted but 


slender and not markedly raised . infans Klb.* 
VIII. Elytral striae deep IX. 


Elytral striae moderately to very lightly impressed. XI. 
IX. Greater part of dorsal surface of pygidium punctato -rugose 
in male ; stridulating bands narrow, very slightly 

divergent posteriorly dissid-ens P6r. 

Not more than half of pygidium rugose . . . .X. 

X. Fifth stria on elytra very fine ; fourth much abbreviated. 

coslaius Lansberge.* 
All elytral striae deep and coarse ; fourth not abbreviated ; 
stridulating bands slightly convergent anteriorly and 


posteriorly angolensis sp. nov. 

XI. Carinae on head wanting . . . densatifrons Fairm.* 

Frontal carina at least distinct XII. 

XII. Clypeal carina obsolescent ; frontal carina entire, biarcuate, 
retrosely angulate medially XIII. 


Clypeal carina distinct, but usually interrupted medially. 

XV. 

TBANS. ENT. SOO. LOND. 1923. — PABTS III, IV. (JAN. ’24) D D 



388 Mr. Rupert W. Jack on the 

Xin. Dorsal intervals of elytra more or less punctate, t 

atraJtua Klug.* 

Dorsal intervals elytra impunctate XIV, 

XIV. Scutellnm usually udth a blunt impression; not more 
than one-third of pygidium closely punctato-rugose. 

tmnmdicus Klb, 

Scutellum not impressed; half or more of pygidium 
closely punctato-rugose in males . Miisifrone Fairm. 

XV. Clypeal carina treak, but not clearly interrupted medially; 
pygidium slightly impressed beneath in male. 

indotatus P6r. 

Clypeal carina clearly interrupted medially; pygidium 

smoothly convex in male XVI. 

XVI. Elytra! striae very lightly impressed and shallowly 
punctate XVII, 

Elytral striae firmly impressed XVIII. 

XVII, Prothorax clearly punctate . . abyeeinieus sp. nor. 

Prothorax smooth or very obscurely punctate. 

vix-slrialus sp. nov. 

XVIII, Dorsal intervals of elytra impunctate or with very faint 
punctures in the second; pygidium in female some- 
what pointed and transversely subcarinate 

amnmilis Edb. 

Second, fourth and sixth intervals of elytra more or less 
clearly punctate; ( pygidium in female smoothly 

convex XIX, 

XIX. Elytral striae not or scarcely paired, stridulating bands 
markedly divergent apically .... {teas Elug, 

Elytral striae clearly paired; stridulating bands sub- 
parallel, very slightly divergent apically. 

gerstaeckeri Klb.* 

Gboup II. Clypeus with anterior margin tri-angulate. 

L Clypeus with anterior margin strongly refiexed and 
^ incurved on either side of median angle . . H- 

Clypeus with anterior margin very weakly refiexed and 
not incurved on either side of median angle . XVI. 


t This distinction is not altogether reliable, but appeam to 
be the only external one between atreUua Klug and 
Fairmaire. 

} Occasional specimens having the dorsal intervals quite smooth 
occur in species in which these intervals are normally punctate, e. g- 
licas Elug. 
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IL Marginal stria extending along entire basal margin of 
prothorax fovecHatus sp. nov. 

Marginal stria terminating in basal angles or extending 
for a short distance on either side along basal margin, 

III. 

III. Anterior tibiae with an intermediate denticle . . IV. 

Anterior tibiae without an intermediate denticle . IX. 

IV. Stridnlating bands broader towards the base and dis- 

tinctly divergent apically . V- 

Stridulating bands little if any broader basally, sub- 
parallel or very slightly divergent apically . . VI. 

V. Prothorax clearly but finely punctate . andersoni sp. nov. 

Prothorax smooth or very obscurely punctate. 

pygidialia Klb. . 

VI. Pygidium with a broad punctato-rugulose basal band. 

VlII. 

Pygidium smooth except for a very narrow aciculate or 
finely rugulose basal band VII. 

VII. Qypeus and anterior portion of frons coarsely punctate ; 
elytra! striae deep rugifrons Fairm.* 

Clypeus and anterior portion of frons transversely rugulose ; 
elytral striae moderately deep to shallow. orator F. 

VIII. Prothorax finely but distinctly punctate over whole dorsal 
surface : 10-12 mm mvticws Bend. 

Prothorax impunctate or obscurely punctate, chiefly at 
the sides : 8-9 mm tristis Bhn. 

IX. Head impressed medially, clypeal carina widely and 
completely interrupted and elevated on either side into 
a short transverse ridge . . . parumpunctatus Bunn. 

Head not impressed and clypeal carina not as described 
above X. 

X. Elytral striae very strongly paired ; very small species. 

puerilis Klb.* 

Elytral striae not or comparatively slightly paired. XL 

XI. Basal one-half or more of pygidium rugulose; elytrtl 
striae distinctly, but not strongly paired, congoensis Klb. 

Pygidium with greater part of surface smooth . XII. 


XII. Clypeal carina slender and weak XIII. 

Clypeal carina prominent XIV. 


XIII. Basal rugulose band on pygidium moderately broad in 
both sexes ; usual dorsal intervals punctate. 

approximana Klb.* 

Basal rugulose band on pygidium usually very narrow in 
female but occupying about one fourth of the segment 
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in male; dorsal intervals usually, but not always 

impimctate mops F6r. 

XIV. Stridulating rows moderately broad, straight, slightly 
divergent apically simvJans sp. nov. 

Stridulating rows narrow, slightly excurved in the middle, 
more or less divergent apically . . . . . XV. 

XV. Very small species : 8 mm heiranus Per, 

Larger species : 10-11 mm. . . mosamMeus F4r, 

XVI. Head not impressed; clypeal and frontal carinae obso- 
lescent ; very small species : 8-5 mm. 

insignificus sp. nov. 

Head impressed medially; clypeal carina raised and 
widely interrupted in the middle .... XVII, 

XVII. Elytral striae little impressed and normally punctate. 

XVIII. 

Elytral striae deeply impressed and coarsely punctate. 

fossor Reiche. 

XVin. Frothoraz distinctly pimctate, almost coarsely so in 
larger specimens : d-14-5 mm. pwieticollis sp. nov. 

Frothoraz mostly impunctate but slightly and very 
finely punctate anteriorly : 17 mm. memnonius Klb. 


GROUP I. 

Heteronycbus flavopilosus Frell. 

Ent. Mitt., iii, 1914, p. 198. 

Black with imderparts and appendages more or less castaneous; 
clypeus truncate anteriorly where margin reflezed and sharply 
bidentate; surface transversely rugulose, and somewhat plicate; 
frons with a number of somewhat transverse punctures anteriorly; 
surface of head generally glabrous; clypeal carina interrupted 
medially where there is a retrosely angulate depression or suture ; 
frons depressed behind the clypeal carina; there is no sign of a 
frontal carina; prothoraz attenuate gradually from back to front; 
anterior margin slightly prominent medially, anterior angles 
moderately prominent only; marginal stria extending very slightly 
past basal angles; surface of prothoraz very weakly, indistinctly 
and sparsely punctate at the sides; scutellum ogival, impunctate 
and not impressed; elytra very slightly ampliate posteriorly; 
striae little impressed but clearly punctate; not distinctly paired; 
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second and eighth intervals with a straggling row of rather fine 
punotuies throughont their length; fourth and sixth intervals 
with a few similar punctures in apical portion, tenth interval 
punctate in apical half; apices of elytra regularly and moderately 
closely pitted; propygidium finely and closely punctate; stridulat- 
ing rows very narrow, almost straight, composed of very fine folds, 
very slightly coarser basally ; the rows are several times their width 
apart at the base and are subparallel; pygidium little eonvex, 
impressed medially close to anal margin ; coarsely rugose-punctate 
over whole surface; pygidial fold very narrow, but with a faint 
long narrow median impression which is very shallow and indis- 
tinct; several of the dorsal abdominal segments, including the 
propygidium, are ornamented at the sides with closely set yellow 
hairs ; anterior tibiae with one intermediate and four basal denticles ; 
sides of metastemum sparsely and somewhat vaguely punctate, 
not rugulose; ventral abdominal segments smooth, a few lateral 
setigerous punctures on the second and third. 

17 mm. X 9 mm. 

A female from Albany Museum, Grahamstown, Coll. 
Brady, red. 1904. Locality not stated ( ? Cape Colony). 

The type of this species is also a single female from an 
unknown African locality, and no description of the male 
appears to have been published. This species presents 
certain characteristics which are not typical of Heteronychus, 
and its retention in the genus would appear to depend 
upon the form of the anterior tarsi of the male. The 
clypeus is a typical example of Heteronychus of the licas 
^oup, but the clypeal carina is peculiar in that it is very 
little, if at all, elevated above the surface of the clypeus, 
but is clearly marked behind by the depression of the 
anterior p^ of the frons. The complete absence of a 
frontal carina is not paralleled in any specimen of Hde- 
ronychus examined. Again the very slightly convex 
pygidium suggests some of the species such as daudius 
King and camerunvs Kolbe, which have been removed from 
the genus. Finally the sides of the metasternum are not 
rugulose as in all other species of Hd,eronychus, but are 
smooth and shining except for a sparse and somewhat 
vague punctation. The yellow hair on the sides of some 
of the dorsal segments of the abdomen is also peculiar. 
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Heteronyehm nlger Elug. 

Abhandl. Berlin Akad., 1855, p. 657. 

(Plate XX.) 

[Stated by Eolbe (Entomol. Nachrichten, No. 11, 1900, 
p. 165) to be a synonjmi of rusticua Elug from Mada- 
gascar, Abbandl, Berlin. Akad. Wise., 1832, p. 166.] 

Black; antennae, palpi, pectus and legs for the most part 
castaneous; clypeus broadly truncate in front, margin reflexed 
and bidentate; clypeus and anterior portion of frons weakly 
rugose; vertex of head smooth; head clearly impressed medially ; 
clypeal and frontal carinae both widely interrupted and uniting 
on either side to form two prominent tubercles; prothorax with 
lateral margins subparallel in basal half curving thence gradually 
inward to anterior angles, marginal stria extending well round 
basal angles and for a short distance on either side along the basal 
margin ; anterior margin with a slight median upward prominence 
behind which the dorsum is slightly but usually quite distinctly 
impressed; surface of prothorax smooth and shining but under a 
lens, X 16 diam., an extremely fine and obscure punctation may 
sometimes be distinguished in fresh specimens; elytra slightly 
ampliate in the apical two-thirds, weakly punctato-striate, second 
stria commonly very weak and often obsolescent basally; dorsal 
intervals subequsd in width, the third and fifth being slightly 
narrower than the others, for the most part impunctate but the 
second, fourth and sixth may show a few small punctures and the 
eighth is usually irregularly punctate for the greater part of its 
length; stridulating bands very broad in the male, subparallel 
and consisting of very fine folds slightly coarser basally where the 
inner edges of the rows are contiguous; the rows taper gradually 
in width from base to apex, but they are still broad at the apical 
margin; in the female the rows are much narrower; pygidium 
smooth with a rugulose or shagreened basal band occupying about 
the basal third of the segment in the male, but much narrower in 
the female; in many specimens of either sex there is a median 
narrow abrupt transverse impression contiguous to the pygidial 
fold; pygidial fold broad in the middle, where there is a deep 
triangular excavation, the apex of the triangle being directed 
towards the anal margin; the fold is broader in the male than in 
the female and the triangular excavation more equilateral ; anterior 
tibiae with one intermediate and three or more basal denticles. 

18-20 mm. x 9-10 mm. 
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Natal (Durban), Mo^mbique, Transvaal (Lydenburg), 
S. Bbodesia (Salisbury), N. Rhodesia (Lake Bangweolo). 
Kolbe gives also Tanganyika Territory, Victoria Nyanza, 
“ Nordufer,” Bahr el Ghazal and Senegal, 

This species is easily recognised by the faint knob on the 
anterior margin of the prothorax and the backward point- 
ing triangular excavation in the pygidial fold. 

As the writer has not seen any specimens of rusticus 
from Madagascar the name given to the African examples 
has been temporarily retain^. 

Heteronyehus tenuestriatus Fairm. 

Ann. Soc. Ent. Belg., 1893, p. 20, 

(Plate XIX.) 

H. wilmsi Elb. Entomol. Nachrichten, xxvi, 1900, Heft 
xi, p. 166. 

H. infrictus P^r. Trans. S.A. Phil. Soc., xii, 1900, p. 617. 

Black or castaneoua; antennae, palpi, pectua and legs, for the 
moat part ferrugineoua ; clypeua and frona aa in niger King, but 
alightly more rugoae; carinae similar, but tubercles slightly leas 
prominent; prothorax similarly smooth or obscurely punctate, 
lateral margins aubparallel for rather over half their length from 
the base and even veiy slightly contracted basally ; marginal stria 
extending round basal angles and for a short distance on either 
side along the basal margin; elytra slightly ampliatc in posterior 
two-thirds; dorsal striae distinctly or indistinctly paired, moder- 
ately to very slightly impressed, the punctures somewhat shallow; 
second interval punctate or not, fourth and sixth usually with a 
moderately distinct series of punctures; eighth interval more 
or less strongly punctate throughout; apex of elytron closely 
foveolato-punctate ; stridnlating bands similar to those of niger 
Klug, but varying considerably in width irrespective of sex, though 
usually narrower in the females; pygidium smooth with a basal 
shagreened band occupying one-third, more or less, of the segment 
in the male and narrower in the female; pygidial fold broad in 
the middle with a deep subcircular or broadly oval excavation 
in the male, less broad in the female with the excavation triangular 
or subtriangnlar, the apex of the triangle directed away from the 
anal margin ; occasionally the excavation is more or less fusiform 
in the female, but the inner margin of the fold is always excurved 
medially, which is not the case in the females of niger Klug (the 
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extreme variation noted in this direction is shown in the figure); 
anterior tibiae with one intermediate and three or more basal 
denticles. 

14^19 mm. X 7-10 mm. Fairmaire gives 11-17 mm. 

Natal (Durban, Malvern, Pinetown), Orange Free State, 
Transvaal (Lichtenburg, Lydenburg, Johannesburg), 
S. Rhodesia (Salisbury), N. Rhodesia (Mpika), Nyasaland, 
Kenya Colony, Uganda, Abyssinia, Angola. 

Kolbe’s types were from the Transvaal (Lydenburg) and 
P^ringuey gives the additional localities of Cape Colony 
(E. London, St. John’s River). 

Through the kindness of M. Pierre Lesne the writer has 
been enabled to examine two male specimens identified 
by M. Benderitter as tmuestriatus Fairm. Both of these 
were collected in the present Kenya Colony in 1911 by 
Messrs. AUuaud and Jeannel. M. Benderitter, however, 
states that he has not seen the type of this species, the 
identification being made from the description only. 
Fairmaire makes no mention of the characteristic excavs' 
tion in the pygidial fold, the multiplication of the basal 
denticles on the anterior tibiae nor of the broad stridulating 
bands on the propygidium, but otherwise his description 
fits the present species. 

The distinction between mlmsi Klb. and inf rictus Pdr., 
which is also regarded as a synonym, rests only on such 
variable characteristics as the smaller size, depth of the 
elytral striae and the presence or otherwise of setigerous 
punctures on the ventral segments. The male genital 
armature of examples from Salisbury, which answer well 
to P^ringuey’s description of infrictus, is identical with 
that of examples from Lydenburg in the Transvaal, the 
home of Kolbe’s types of wilmsi, and the same form is to 
be found throughout the series from the widely separated 
localities listed above. It is to be expected that a widely 
distributed species such as this should exhibit consider- 
able variation, but tenuestriatus appears to be more than 
usually variable as regards the depth of the elytral striae, 
showing greater differences in this respect than are to be 
found in the equally widely distributed licas Klug, as 
an instance. The differences are, however, graduated from 
the typical infrictus from Salisbury to the typical wUmsi 
irom the Transvaal. 

Compared with the Transvaal specimens those from 
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Mashonaland, N. Bhodesia and Nyasaland are rather small 
(I4r-16 mm.) with the elytral striae very weak, the stridu- 
lating bands narrower, and the ventral segments lacking 
or with comparatively few setigerous punctures. Most 
of the Natal specimens approximate this type but are 
larger (14-19 mm.), the elytral striae are rather firmer, 
and the stridulating bands similar. The number of 
setigerous punctures on the ventral segments varies from 
very few to a moderate series. Even the largest of the 
Natal series have markedly weaker elytral striae than the 
Transvaal examples and very few setigerous punctures 
on the venter. A single female from the Orange Free State 
measures 17 mm., the elytral striae are nearly as deep as 
the Transvaal representatives, the stridulating bands are 
moderately broad, and there is a row of setigerous punc- 
tures on the two basal visible segments of the venter, a 
few on the third and none on the fourth. AU the Trans- 
vaal specimens are moderately strongly striate and more 
or less typical wUmsi, but the setigerous punctures on the 
venter vary considerably in number. The Angola examples 
(2 males and 3 females) are like those from the Trans- 
vaal, but mostly with the elytral striae weaker. * The 
examples from Kenya (3 males and 8 females) measure 
14-17 mm. and show all degrees or impression of the 
elytral striae. It is noteworthy, however, that in the 
Kenya examples alone, the usual pairing of the elytral 
striae is not always evident. 


Heteronychus amplipennis Bend. 

“ Voy. de Ch. Alluaud et E. Jeannel en Afrique Orientale,” 
1911-12, Ins. Col., xii, 1915, p. 390. 

(Plate XIX.) 

Black; pectus, palpi, antennae and tarsi somewhat castaneous; 
clypeus truncate anteriorly, margin reilexed and sharply bidentate ; 
surface of clypeus and anterior portion of frons somewhat finely 
rugulose ; clypeal and frontal carinae united on either side, some- 
what raised and completely interrupted medially; froils slightly 
impressed medially behind the carinae ; prothorax attenuate 
practically from the base, the surface glabrous but 'clearly and 
le^arly, though finely and somewhat sparsely, punctate ; marginal 
stria terminating in basal angles; scutellum impunctate, with a 
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veiy faint median longitudinal impression; elytra short, ampliate 
practically from the base; striae clearly paired, little impressed 
but clearly punctate, the fourth and fifth somewhat abbreviated 
in the female specimen; the second interval is impunctate in both 
specimens, the fourth and sixth also in the male, but in the female 
these intervals show a number of somewhat shallow punctures; 
the eighth interval is subsexiate-punctate in both specimens; 
stridulating bands on pygidium broad and composed of very fine 
folds scarcely coarser basally, where the bands are subparallel, 
inner edges almost contiguous basally; the bands taper apically 
but are still broad near the apical margin ; pygidium more than half 
rugulose-punctate in the male and the apical smoother area is 
sparsely punctate; in the female the rugulose band is narrower, 
but there are some scattered punctures over the whole segment; 
pygidial fold very greatly ampliated medially in both sexes, with a 
broad subcircular excavation in the male ; in the female the excava- 
tion is quite as broad but more subovate transversely; anterior 
tibiae with one intermediate and two basal denticles. 

Length 12-13-5 mm.; width 6-5-7 mm. M. Benderitter gives 
Long. 12-14 mm. 

Kaiya Colony, open plains S.W. slope of the Aberdare 
Mountains, alt. 2,600-2,700 metres; Feb. 1912 (CoU. 
AUuavd and Jeannd). 

The male and female specimens described above were 
kindly presented by M. P. Lesne of the Paris Museum. 
This species obviously falls into the little subgroup with 
niger Klug, tenuestriatus Fairm. and cricetus Hausm. It 
is readily recognised by the shortness of the elytra and the 
fact that the pygidium is punctate to the apex. 

Heteronyelius cricetus Hausm. 

Magazin f. Insektenkunde von Illiger, 6 Bd. 1807, p. 266. 

(Plate XX.) 

H. indigm Per. Trans. S.A. Phil. Soc., xii, 1900, p. 519. 

Black, antennae, palpi, pectus and femora in part castaneous 
or ferrugiheouB, tibiae for the most part black; clypeus truncate 
in front, margin reflexed and bidentate; head, except vertex, 
obliquely rugose, impressed medially; clypeal carina obsolescent; 
frontal carina widely interrupted and produced on either side of 
median depression into a small tubercle similar to but hardly bs 
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prominent as that of tenuedrialus Fairm., prothorax smooth or 
obscurely punctate, more clearly at the sides, lateral margins 
subparaUel in basal half; marginal stria only just reaching the 
basal angles; scutellum impunctate; el 3 rtra ampliate in apical 
two-thirds, deeply striate, the striae closely punctate and not very 
conspicuously paired; the dorsal striae are unusually complete 
basally where they are slightly turned inwards; the second interval 
is impunctate or shows a few indistinct points, the fourth may 
show a number of clear punctures or be entirely smooth, the sixth 
is usually more or less punctate and in some specimens shows an 
oblique furrow running forward from near the base of the sixth 
stria to the fifth ; the eighth interval shows a straggling series of 
punctures; stridulating bands consisting of very fine folds, rather 
coarser basally; bands very broad, subparallel, contiguous basally 
and separated by a very narrow space apicaUy ; pygidium smooth 
with a narrow punctate basal band in the male and punctate 
lateral angles; the punctate basal band is commonly obliterated 
medially in the female, but the angles are more or less punctate ; 
pygidial fold with a median transverse mote or less fusiform excava- 
tion ; anterior tibiae with one intermediate and one basal denticle 
in the male, but two or three basal denticles in the female. 

14-5-18 mm. x 8-10 mm. 

Cape Province (Capetown, George, Uitenhage, Bedford). 

Prof. Kolbe’s description of cricetus Hausm. (Entomol, 
Nachrichten, xi, 1900, p. 165) leaves no doubt that this 
species is indicated. The almost smooth pygidium prob- 
ably led to its original confusion with aratm- P. A female 
specimen in the writer’s collection was identified by Dr. 
Peringuey as indigus Per. 

Since writing the above the writer has received a letter 
from Dr. P6ringuey in which he volunteers the information 
that cricetus Hausm. is a good species. He also kindly 
forward^ a male specimen which is a typical example of 
the species described above. 


Heteronyebus lieas Klug. 

Erman. Eeis, Atlas, p. 35. 

(Plate XVIII.) 

H. comnus Klug. Monatsber. Akad. Wiss. Berlin, 1855, 
P.657(j?efeKolbe). 
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H. curtipennis Fairm. Ann. Soc. Entomol. Beige, 1894^ 
p. 315 {fide P6ringuey). 

H. mashunus Per. Trans. S.A. Phil. Soc., xii, 1900, p. 519. 

Black, antennae, palpi, pectus and tarsi for the most part castane- 
ous ; cl 3 rpeus truncate in front, margin reflexed, bidentate ; surface 
of clypeus and anterior portion of frons obliquely rugulose, -vertex 
smooth; clypeal carina distinct, slightly elevated, and more or 
less interrupted, usually more widely in the female than in the 
male ; frontal carina touching cl 3 q>eal on either side of interruption 
and usually traceable medially as a very slender line slightly curved 
backward or subangulate; prothorax apparently smooth, but in 
many specimens very finely and obscurely punctate, the pimctures 
being most easily detected towards the lateral margins; lateral 
margins subparallel or convergent apicaUy in basal two-thirds, 
marginal stria just passing basal angles; scutellum impunctate 
-with a median longitudinal impressed line in both sexes, but this 
is frequently obliterated irrespective of sex; elytra ampliate in 
apical three-fifths, striae usually firm and closely punctate, inten’als 
usually subequal in width, but striae sometimes weakly paired; 
second, fourth, sixth and eighth intervals more or less punctate; 
stridulating bands narrow and tapering from base to apex, folds 
much coarser and more widely set in basal half, where the rows 
are about twice their width apart and subparallel; in apical half 
the rows diverge strongly and are slightly incurved at apical margin; 
pygidium with a strongly punctato-rugose basal band occupying 
half the segment in the male and rather less in the female ; in the 
latter sex the band is in general less closely pimctate than in the 
male and narrower in the centre than at the sides ; pygidial fold 
broader in the male than in the female, but not impressed; anterior 
tibiae with one intermediate and one basal denticle. 

11-5-19 mm. X 6-9-5 mm. 

Natal, Zululand, Mo§ambique (Beira), Transvaal (Lyden- 
berg, Waterberg), S. Bhodesia (widely distributed and a 
common pest), N. Bhodesia (Livingstone), Nyasaland, 
Nubia, West ijrica (Congo). 

King’s tjrpes were from Senegal and those described under 
corvinus from Tette, P.E.A. Boheman gives Limpopo 
Biver, Kolbe Tanganyika Territory, and Peringuey 
Mocambique (Lourenzo Marques). 

With reference to the writer’s opinion that mashums 
Per. is a sjmonym of licas King, it is necessary to draw 
itttention to the fact that Dr. jPeringuey has published 
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figures of the male genitalia of both licas and mashunus 
(Trans. S.A. Phil. Soc., xii, figs. 2 and 4) and that these 
figures appear quite distinct. The writer has, however, 
dissected a large number of males from Ehodesia and 
the East Coast and one from the West Coast, and the 
genitalia certainly belong to one species only. They do 
not, however, appear to correspond exactly with either of 
P4ringuey’s figures. Dissected males from S. Ehodesia 
forwarded to Dr. P4ringuey were identified as mashunus 
P6r. 

Specimens of this species from S. Ehodesia vary very 
greatly in size but on the average are smaller than those 
from the East Coast. In a very extensive S. Ehodesian 
series the males vary from 11‘5-16‘5 mm. and the females 
from 13-19 mm. A male from Livingstone (N. Ehodesia), 
however, measures fully 18 mm. East Coast males vary 
from 14'5-18 mm. and the females from 17-19 mm. A 
male from the West Coast (Congo) is a typical mashunus 
Per. of 15 mm. Another male, simply labelled “ W. 
Africa,” measures 17 mm. and a female from Senegambia 
17'6 mm. Two specimens from Nubia are rather larger 
(17 and 19 mm.). 

Heteronyehus gerstaeckeri Elb. 

Entomol. Nachrichten, No. 11, 1900, p. 168. 

“(H. atratus Gerstaecker wee Klug in v.d. Decken’s 
Eeisen in Ost Afrika, III. Bd. GUederthiere S. 118; 
Kolbe in Stuhlmann’s Ost Afrika, IV. Bd. S. 160).” 

Translation of author’s description and notes : — 

“ This species was taken by Gerstaecker (l.c.) for H. airaXus Klug, 
which comes from Mozambique. It is, however, distinguished 
from all its allies through the following characteristics. The head 
is more weakly wrinkled, although the epistome is similarly formed. 
The prothorax is shorter, the dorsal surface smooth, at the sides 
Very weakly and hardly visibly punctate. The striae on the elytra 
which are similar in form, are deeper, the third, fifth and seventh 
intervals much narrower than the fourth and sixth ; in tUratua all 
the intervals are practically equal. The pygidium is moderately 
and smoothly convex without the projecting transverse ridge. 
The two stridulating rows of the propygidium are almost parallel, 
weaWy divergent posteriorly; in atratus they are strongly divergent 
behind and markedly convergent in front. 
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“ Characteristics of the species : — Piceous black, elytra piceous, 
antennae, palpi and tarsi castaneous; epistome attenuate, obtuse 
in front, bidenticulate with the teeth reflezed; prothorax trans- 
verse, moderately shining, smooth, very finely and sparsely punc- 
tulate at the sides with the punctures scarcely visible; anterior 
angles short, distinct, posterior angles obtuse; elytra moderately 
impresso-striate, striae deeply “ striate,”* intervals impunctate, 
third, fifth, and seventh much narrower than fourth and sixth 
respectively, hinder part of ninth and apex of elytron irregularly 
punctate; pygidium convex, basal half rugose, dull, apical half 
smooth and shining; stridulating rows of the propygidium almost 
parallel, slightly divergent posteriorly. 

Length of body 15 mm. 

“ One example, a female from the Zanzibar Coast, 
taken in the spring of the year 1865 (v.d. Decken), No. 
70318.” 


Heteronychus vix-striatus sp. nov. 

(Plate XX.) 

Black; anteimae, palpi, and pectus fermgineous, legs for the 
most part castaneous ; clypeus truncate anteriorly, margin reflexed 
and bidentate; head except vertex transversely rugose, slightly 
depressed behind the carinae; clypeal carina distinct, elevated, 
interrupted in the middle; frontal carina distinct laterally, bi- 
arcuate but somewhat indistinct medially; prothorax with sides 
subparallel or slightly convergent apically in basal two-thirds; 
surface apparently impunctate ; lateral stria extending round basal 
angles and half-way to the centre along the based margin ; scutellum 
impunctate and very weakly if at all impressed medially; elytra 
rather long and scarcely ampliate posteriorly, very weakly punc- 
tato-striate, striae hardly impressed but strongly paired, punctures 
very small and shallow ; the broader intervals mostly show a few 
indistinct punctures ; stridulating bands considerably broader with 
coarser folds in basal half, where they are approximated; they 
are more or less straight and diverge at a moderately wide angle 
to the apical margin ; pygidium, with basal one-third closely 
punctate in male, is entirely smooth in the female except for a 
few scattered coarse punctures towards the basal margin; in the 

* The Latin text reads “elytris sat impresso-striatis, striis 
profunde striatis,” which does not appear to contoin a very defini e 
meaning and is, in fact, in part contradictory ; it appears prpM 
the second “ striatis ” was printed in mistake for “ punctatis. 
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latter sex the pygidium is also slightly impressed medially beneath; 
pygidial fold narrow and not impressed; anterior tibiae with one 
intermediate and one basal denticle. 

14-16 mm. X 7-7J mm. 

Transvaal (Piet Retief), Natal (Durban), Cape Province 
(loc. ?). 

This species might conceivably be that described by 
Fainnaire under the name of laevilineatus of which the type 
specimen hails from Mozambique, but the description of 
the latter is altogether inadequate to allow of a positive 
identification being made. 

Heteronyehus Isvilineatus Fairm. 

Ann. Soc. Entom. Belg., 1894, p. 315. 

Translation of author’s description (from Peringuey) : — 

“ Very similar to H. pmctdineatus, but a little smaller, and 
especially more slender ; vertex not impressed ; prothorax narrower, 
less narrowed in front; elytra similarly finely striate with the 
striae smooth and with veiy smooth punctures at the base; stridu- 
lating apparatus not conspicuous. 

“ This species seems to be allied to H. atratua Klug from Mozam- 
bique, but this last-named species is only 13 mm. long, the el 3 ri;r 8 
have deep punctures, the fifth and sixth rows are obliterated 
behind and do not go much beyond the median part of the elytra, 
the intervals are smooth, the second and eighth alone having a 
few not . very well-marked punctures, the pygidium is marginate 
and wrinkled except the apical part which is smooth. 

“ Hab. Mozambique.” 

This is the most unsatisfactory description with which 
the writer has had to deal. H. pundolinealus Fairm. is an 
Oriental species from Cochin China and the very cursory 
description published is a comparison with a third species 
of the same author, namely interruptus. The description 
of the latter concludes with the statement that the anterior 
daws of the male are equal and moderately slender (!!!). 
The chief characteristics of interruptus consist in the slight 
transverse impression of the frons, the interrupted and 
shghtly bituberculate clypeal carina, biangulate front 
Margin of the clypeus, smooth or obscurely punctate pro- 

horax, elytra scarcely ampliated behind and strongly 
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punctato-stiiate, a few punctures on the two broader 
dorsal intervals, pygidium with a mediately wide, strongly 
punctate basal band, the anterior tibiae with one inter- 
mediate and several basal denticles. Length 14-17 mm. 
H. punctolineatus is stated to be closely allied, only difiering 
in respect to the elytral striae, which are scarcely marked, 
except the sutural (1 juxta-sutural), the slightly more 
truncate clypeus, the wider scutellum, the wider and 
more densely punctate basal band on the pygidium and 
the still smoother prothorax. The size is not given, and 
is presumably sinoilar to that of irderruptus. 

H. laevilineatus would thus appear to be a slender species 
with a sub-bituberculate cl 5 rpeal carina, unimpressed 
frons, very fine smooth elytral striae with a few punctures 
on the dorsal intervals, stridulating rows indistinct, a 
wide punctate basal band on the pygidium, and one inW- 
mediate and possibly several basal denticles on the anterior 
tibiae. The description appears to be altogether inadequate 
for recognition, in fact intemiptus, which fomos the real 
basis of the description, would appear not to be a true 
Heteronychus at all. 


Heteronyehus abyssinicus sp. nov. 

(Plate XVIII.) 

Black, shining; pectus and appendages for the most part castane- 
ous; clypeus truncate anteriorly, margin reflesed and hisinuate; 
dorsal surface transversely rugulose; anterior portion of frons 
scrobiculate-punctate ; clypeal carina prominent, interrupted 
medially; frontal carina entire, touching clypeal on either side 
and retrosely angulate in the middle; prothoraz with margins 
subparallel in basal half thence roundly attenuate to anterior 
angles which are somewhat blunt, whole surface finely but clearly 
punctate, the punctures being coarser towards the anterior angles, 
marginal stria terininating in basal angles ; scutellum impunctate 
and not impressed ; elytra slightly ampliate in apical three-quarters ; 
elytral stritte very shallow and indistinctly punctate, not paired, 
fourth stria much abbreviated; dorsal intervaJs impunctate and 
only a few shallow punctures in apical portion of eighth ; stridulat- 
ing bands narrow, even in width, but with coarser folds basally, 
slightly divergent posteriorly for about one-third of their length 
from the base,- thence diverging at a wide angle to the apical margin 
where they are slightly incurved; pygidium smooth with a very 
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narroTT punctato-rugulose basal band; pygidial fold narrow and 
simple; anterior tibii^ with one intermediate denticle and the 
margin angulate above the basal tooth. 

■ 11 mm. X 6 mm. (male). 

Ab3rssinia. 

This little species is easily recognisable by the form 
of the clypeus, the punctate prothorax, the very weakly 
striate elytra and the nearly smooth pygidium. Its nearest 
relative would appear to be vix-strialus m. 

Heteronyehus eonsimllis Elb. 

Entomol. nachrichten. No. 11, 1900, p. 168. 

(Plate XX.) 

H. pauperatus Per. Trans. S.A. Phil. Soc., xii, 1900, 
p. 523. 

H. nitidus Bend. “ Voy. d. Ch. AUuaud et R. Jeannel 
en Afrique Orientale,” 1911-12, Ins. Col. XII, Scara- 
baeidea, p. 391. 

Very similar to S. Rhodesian examples of Ikas King, black, 
shining; antennae, palpi, pectus and in part the legs ferrugineous ; 
clypeus weakly rugose, truncate anteriorly with margin reflexed 
and bidentate; frons smooth except close to carina, where it is 
weakly rugulose transversely; clypeal carina somewhat ill-defined 
in front of the eyes, but clear, straight and raised in the inter- 
mediate area and moderately broadly interrupted in the centre; 
frontal carina distinct, very fine, touching or coalescing for a short 
distance with clypeal on either side of interruption and forming a 
strong backward directed angle in the centre ; prothorax gradually 
attenuate from back to front, apparently impunctate or very 
obscurely punctate, marginal stria terminating in posterior angles ; 
scutellnm impunctate, broadly and shallowly impressed; elytra 
hardly ampliate posteriorly, the striae indistinctly paired, for the 
most part firmly impressed and closely punctate ; the second stria 
is less firmly impressed and rather obsolescent basally especially 
in the female, whilst the basal fifth of the sixth stria is altogether 
obliterated; dorsal intervals impunctate but sometimes a few 
punctures in the basal part of the sixth; eighth interval mote or 
less punctate, especially apically; stridulating rows narrow, rather 
broader basally where the folds are coarser and the rows approxi- 
mated, straight or somewhat excurved in apical half, more or 
ras strongly divergent to apical margin where rows frequently 
TRANS. ENT. SOC. LOND. 1923. — PART.S III, IV. (jAN. ’24) E E 
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lightly incurved; rows slightly narrower and weaker in female; 
pygidium smooth with a closely and coarsely punctate or scrobicu- 
late basal band occupying rather less to rather more than a third 
of the segment in the male, slightly narrower in the female; in 
the latter sex the band is still narrower medially where the punctures 
are much coarser and less closely set; in the fenude the pygidiiim 
is also subcarinate transversely in the middle of the segment and 
usually slightly impressed beneath; pygidial fold narrow and simple, 
anterior tibiae with one intermediate and one basal denticle. 

14-16 mm. x 7-8 mm. 

Bendeiittei gives the dimensions of nitidus as from 
18-20 mm. 

S. Rhodesia (Salisbury, Gwelo, Somabula, Lalapanzi), 
Abyssinia, Tanganyika Territory (/. Kolbe), Kenya Colony, 
Nairobi and Mbuyuni (/. BenderUter). 

The tyrpe specimens consist of two females in the Berlin 
Museum. Dr. Walther Horn of the Deutches Entomo- 
logisches Museum very kindly compared specimens from 
S. Rhodesia with the types and pronounced them indubit- 
ably to belong to the same species. Two males from 
Abyssinia (Rafcay) in the British Museum collection show 
a strongly marked oblique furrow in the basal part of the 
sixth elytral interval, practically joining the basally abbre- 
viated sixth stria to the fifth. This furrow is not so 
clearly developed in any of the series of Rhodesian speci- 
mens although there are distinct traces of it in individuals. 
It may be mentioned that a similar furrow may or may 
not be present in cricetus Hausm., so that its presence or 
otherwise can hardly be regarded as of specific value. 
The male genital armature in the Abyssinian specimens 
is also slightly different, in that the intermediate out- 
ward projection is angulate rather than rounded, but this 
peculiarity is approached by at least one of the series 
from S. Rhodesia. There appears to be no justification, 
therefore, for regarding the Abyssinian specimens as 
distinct. 

Through the courtesy of M. Pierre Lesne the writer has 
been enabled to examine a male co-type of nitidus Bend., 
from which the genital armature had unfortunately been 
removed. M. Benderitter, however, very kindly compared 
male and female specimens from S. Rhodesia with his typ^ 
and pronounced the genital armature to be similar, and 
■ although the size of nitidus is greater he considered the 
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specimens undoubtedly conspecific. It should be men- 
tioned that the specimen of nitidus lent to the writer 
measured only 16'5 mm. at the outside. 

Heteronyehus transvalicus Elb. 

Entomol. Nachrichten, No. 11, 1900, p. 167. 

(Plate XVIII.) 

iH. indotatus Per. Trans. S.A. Phil. Soc., xii, 1900, p. 520. 
H. viator P4r. Trans. S.A. Phil. Soc., xii, 1900, p. 522. 

Black; antennae, palpi, pectus, legs, etc., ferrugineous or castane- 
ous; clypeus truncate anteriorly, margin reflezed, bidentate; head 
except vertex reticulo-rugose and somewhat plicate transversely; 
clypeal carina more or less obsolescent, when present interrupted 
medially; frontal carina distinct, entire, biarcuate, retrosely 
angulate medially, prothorax attenuate gradually from back to 
front, smooth or obscurely punctate; marginal stria extending 
slightly past basal angles ; scutellum impunctate with a short blunt 
median impression (occasionally wanting); elytra ampliate prac- 
tically from the base, striae weakly to moderately impressed and 
weakly punctate, not paired, fourth and fifth somewhat abbre- 
viated, sixth obsolete in basal one-fourth, dorsal intervals impunc- 
tate, eighth interval more or less punctate in apical half, stridulating 
bands narrow, slightly broader basally where the folds are coarser 
and the rows approximated ; the latter are slightly divergent in 
the basal half, much more strongly in the apical half, and are 
slightly incurved at the apical margin ; pygidium smooth with a 
coarsely punctate basal band, very weak medially and occupying 
about one-third of the segment; in the female the pygidium is 
usually subangulate transversely with an impression beneath ; 
pygidial fold rather broader in male than female and not impressed ; 
anterior tibiae with one intermediate and one basal denticle. 

13-16 mm x 7-9^ mm. 

Transvaal (Johannesburg, Pilgrim’s Rest), Cape Colony 
(Capetown), Natal (Maritzburg). Peringuey gives Trans- 
TOal (Potchefstroom) and Natal (Newcastle, Durban); 
Edbe’s types were from Transvaal (Lydenburg). 

The occurrence of this species at Capetown is rather 
surpriang, but there is a specimen in the British Museum 
collection bearing this label, the collector’s name being 

u. Cregoe. 
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This seems to be a common and widely distributed 
species in the South African Union. There appears little 
doubt that transvalicus Klb. and motor F6r. are synonym- 
ous, as some of the specimens examined answer exactly 
to Prof. Eolbe’s description and accompanying remarks, 
whilst there is no doubt from the male genitaUa and general 
description that this is the species described by Pdringuey, 
It should be noted, however, that in many specimens 
the clyrpeal carina is almost completely suppressed, and, 
therefore, the median interruption mentioned by Prof. 
Kolbe is not apparent (Kolbe does not distinguish 
between the clypeal and frontal carinae). Such specimens 
cannot be recognised with certainty from Prof. Kolbe’s 
description, and but for the help of a considerable series 
the writer would undoubtedly have followed Dr. Peringuey 
in failing in this respect. 

■ The question of indotalm Per. bein^ a synonym of this 
species is discussed after the description of the type 
specimen of indotatus, which follows. 


Heteronyetaus indotatus Pdr. 

Trans. S.A. Phil. Soc., xii, 1900, p. 520. 

(Plate XIX.) 

Black, shining; pectus and appendages more or less castaneous; 
anterior margin of clypeus truncate, reilexed and bisinuate, not 
dentate; surface of clypeus and anterior portion of frons trans- 
versely mgulose; clypeal carina weak, almost indistinguishable 
laterally, hardly interrupted medially ; the frontal carina is distinct 
and does not coalesce with the cl3q)eal; it is biarcuate with a 
basally directed median angulation; prothorax broad, attenuate 
practically from the base; surface minutely and obscurely punc- 
tate, marginal stria extending slightly past the basal angles; 
scutellum punctate with a blunt median impression; elytra no 
wider than the prothoiax at the base, little ampliate posteriorly, 
very weakly striate, the punctures small and somewhat indistinct, 
fourth and fifth striae much abbreviated, sixth obsolete in basal 
third but continued deeply right to the apex where it joins the 
second; striae not paired turd dorsal intervals impunctate; stridu- 
lating bands broader with coarser folds basally and strongly diver- 
gent in apical half (similsu' to those of lieas Klug) ; pygidium smooth 
with a punctato-rugulose bsmal band occupjring nearly half tb® 
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length of the segment at the sides, but almost interrupted medially, 
where it consists only of a few uneven-sized punctures ; the surface 
is not, as is usual in male Heteronychus! smoothly convex, but is 
flattened medially in the lower half, the impression also interrupting 
the eonvex outline when the segment is viewed from above; 
pygidial fold simple ; anterior tibiae with one intermediate and one 
basal denticle. 

Male : length 16 mm. ; width 8-26 mm. 

Stated by Peringuey to be from Transvaal (Potchef- 
stroom). 

The specimen described above is the tjrpe kindly lent 
by Dr. Peringuey. 

This specimen presents some very puzzling features. 
The genital armature suggests an aberrant evam plft of 
transvalicus Klb. (= viator P4r.), much narrower than usual 
in the apical portion, but identical basally ; the shape of 
the frontal carina and partial suppression of the clypeal, 
the blunt impression on the scutellum, the feeble striation 
of the elytra and impunctate intervals, the stridulating 
bands, and the rugulose basal band of the pygidium are 
also more or leas similar to transvalicus. The peculiar 
shape of the pygi^um is unparallelled in any male I have 
seen hitherto. It is exactly the shape of a female orator F. 
and some allied species. Finally the subparallel sides of 
the elytra are unhke transvalicus which is markedly broader 
behind. 

The specimen does not look in any way deformed but 
its establishment as a good species would appear to depend 
upon the discovery of further examples. It is noteworthy 
that similar specimens are not to be found in any of the 
other museums in S. Africa, although Potchefstroom is, of 
course, a populous district. For the present the writer 
IS inclined to regard this specimen as an aberrant trans- 
valicus Klb. 


Heteronyctaus obtusifrons Fairm. 

Ann. Soc. Ent. Belg., 1893, Vol. 37, p. 19. 

(Plate XIX.) 

Black, including for the most part pectus and legs ; antennae, 
pi and bristles, etc., femigineoua, apices of elytra rufopiceous; 
enor maigm of clypeus truncate, reflexed and bluntly bidentate ; 
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head weakly and transversely rugose; clypeal carina almost 
obsolete, but frontal carina distinct, entire and biarcuate, rettosely 
angulate medially; prothorax extremely finely and obscurely 
punctate, the punctures being hardly distinguishable even under a 
lens X 16; lateral margin very slightly constricted posteriorly or 
subparallel in basal half ; marginal stria ending in posterior angles 
and very deep laterally, especially towards anterior an^es ; scutel- 
lum impunctate and not impressed ; elytra with dorsal striae not 
or only slightly paired, lightly to moderately or even deeply impressed, 
except the second which is frequently very weak and nearly or 
quite obsolete for a short distance basally; fourth and fifth striae 
frequently much abbreviated ; punctures in the striae for the most 
part small and shallow, and not always distinct; lateral striae 
weak except basally; intervals impunctate, except the eighth, 
which shows a small series of punctures apically; (a single female 
from Nairobi, however, which appears to belong to this species shoirs 
a number of distinct punctures on the second interval, a few indis- 
tinct on the fourth, and the eighth is punctate over the greater 
part of its length;) stridulating bands narrow, coarser and slightly 
wider basally where the rows are subparallel, very strongly diver- 
gent in the apical half, the rows being slightly incurved at the 
margin ; pygidium simply convex in the male with the basal half 
or more closely and thickly punctate, in the female subcarinate 
transversely and abruptly convex from side to side, the basal third 
punctate with the punctures much sparser in the middle ; pygidiai 
fold simple; anterior tibiae with one intermediate and one basal 
denticle, 

12-10-5 mm. x 7-9 mm. 

Kenya Colony (Narok, 5,000 ft., A. C. Luchnan; Masai 
Reserve, do., Londiani, Nairobi; Kikuyu Escarpment, 
6,800-7,400 ft., ;S. A, Neave)-, Tanganyika Territory 
(Usangu Dist., 3,500-4,500 ft., S. A. Neave) \ Abyssinia. 
Twenty-eight specimens. 

Recorded also by Benderitter from Kenya Colony (C’oZ/. 
Alluaud and Jeannd), and by Kolbe from Tanganyika 
Territory (Die Kafer Deutsch Ost Afrikas). 

This species is very similar to transvalicus Klb., but 
the male genitalia are somewhat different, the basal punc- 
tate band on the pygidium is considerably broader in 
the E. African species, and in transvalicus the scutellum 
is commonly very characteristically impressed. 

The writer is indebted to M. Pierre Lesne for kindly 
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forwarding a pair of specimens of this species from Kenya, 
identified by M. Benderitter. 

Kolbe apparently mistakenly places obtusifrons Fairm. 
in the group with orator F., possibly on the basis of Fair- 
maire’s statement that it is very like that species. 

It is obviously common in East Africa, but has not yet 
been recorded south of the Zambesi River. There appears 
to be a distinct possibility, however, of this species being 
the same as atratus King, the only external difference being 
apparently the presence in the type of that species of 
punctures in the dorsal intervals on the elytra, an unreliable 
characteristic. 


Heteronychus atratus Klug. 

Monatsber. Berl. Acad., 1855, p. 657 ; Peters. Reis., 1862, 

p. 253. 

Translation of author’s description and notes (from 
P4ringuey) : — 

“Black; antennae and legs ferrugineous, head rugose; clypeus 
obtuse, marginate, frontal line subinterrupted in the centre ; pro- 
thorax smooth, subglobose ; elytra striate, closely punctate at apex, 
intermediate striae abbreviated. Female : length lin. 

“ A single example from Tette. Deep black, not shining, 
of the size and form of H. orator-, antennae and dorsal 
joints brown; head weakly rugose, clypeus marginate 
and with the apex reflexed, between the eyes there is a 
curved ledge, which is scarcely interrupted in the middle ; 
prothorax smooth; on the elytra are rows of impressed 
punctures of which the fifth and sixth * are abbreviated, 
and do not reach far beyond the median part of the elytra ; 
apex densely punctate, intervals smooth, but with some 
indistinct impressed pimctures in the second and eighth; 
pygidiuin marginate and rugose with the exception of the 
apex which is smooth.” 

In addition to the above we have some further particu- 
lars supplied by Prof. Kolbe when differentiating between 
gerstaecken Klb. and this species. These indicate that in 
atratus the elytral striae are not very deep and are not 
paired, the stridulating bands are strongly divergent 

* It is the fourth and fifth elytral striae which are usually 
abbreviated in this genus. 
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posteriorly and the pygidium in the female is transversely 
subcarinate. Dr. Walther Horn, who kindly examined 
the tj^e specimen in the Berlin Museum on the present 
writer’s behalf, states also that the carinae on the head 
are similar to those of dblusifrons Fairm., the clypeal carina 
being partly suppressed and the frontal carina biarcuate. 
It would appear, therefore, that the only external distinc- 
tion between this species and obtusifrons Fairm. lies in a 
few not very well marked punctures in the second interval 
of the elytra. A female specimen from Kenya in the 
British Museum was judged fy the present writer to belong 
to the same species as a long series of obtusifrons from 
East Africa, although the dorsal intervals are clearly 
punctate, as this character is not absolutely constant. 

Prof. Kolbe records atratus Klug from the present 
Tanganyika Territory (Die Kafer Deutsch Ost Afrikas), 
but Dr. Horn informs the writer that at the Berlin Museum 
Prof. Kolbe had confused some other species with atratus, 
after the removal of which the type alone was left, so 
that at the present time the single female would appear 
to be the only authentic atratus extant. 


Heteronyehus dissidens P4r. 

Trans. S.A. Phil. Soc., xii, 1900, p. 623. 

(Plate XX.) 

Black ; antennae, palpi, pectus and in part the legs, ferrugineous 
or castaneous ; clypeua truncate anteriorly where margin reflexed 
and bidentate; head except vertex obliquely rugose; clypeal 
carina distinct, raised and medially interrupted; frontal carina 
also distinct, entire and bi-arcuate, touching clypeal on either side 
of median interruption; prothorax with lateral margins more or 
less subparallel in basal three-fifths, marginal stria terminating 
in basal angles ; surface of prothorax finely and sparsely punctate, 
rather more clearly in basal angles; scutellum impunctate ■'S'itli a 
longitudinal median impression; elytra slightly ampliate in apical 
two-thirds, deeply striate with punctures in striae inconspicuous; 
striae hardly paired; second, fourth and sixth intervals may be 
distinctly punctate or nearly smooth, eighth internal distinctly 
punctate; stridulating bands very narrow, folds hardly coarser 
basally; bands well apart basally and very slightly divergent in 
baaal three-quarters, more abruptly divergent in apical quarter 
and slightly incurved at margin ; pygidium in male may be almost 
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entirely punctato-rugose, but a small apical area is usually more or 
less smooth ; in the female the pygidium is suhcarinate transversely, 
the carina slightly arcuate medially with a distinct impression 
beneath, the greater part of the surface above the carina closely 
punctato-rugose and the surface beneath smooth; pygidial fold 
broader in the male than female, but not impressed; anterior 
tibiae with one intermediate and one, sometimes more than one, 
basal denticle. 

12-13 mm. X d-dj mm. 

S. Rhodesia (Salisbury), Nyasaland (S. A. Neave). 

The elytral striae in this species are unusually deeply 
impressed, and this in conjunction with the almost entirely 
punctato-rugose pygidium in the male serves to distinguish 
the species. Its nearest aUy appears to be the new species 
angolensis m. 


Heteronychus costatus Lansberge. 

Notes Leyden Mus., viii, 1886, p. 105. 
Translation of author’s description : — 

“Altogether black, shining; olypeus truncate, frontal carina 
biarcuate, thorax smooth, elytra deeply and irregularly striate. 
Length 14 mm. 

“ Of the form of H. aralor F, and plebeius Klug, but with the 
elytra much more deeply striate. Little convex, shining, entirely 
black both above and beneath, with several broum patches on the 
pectus and the legs. Head rugose, clyrpeus marginate and trun- 
cate in front, entire, separated from the frons by a carina formed 
by two little arcs of a circle, which join in the middle forming a 
backward projection. Thorax altogether smooth, scutellum the 
same; elytra wider than the prothorax, ornamented with deep 
striae, except one, of which the second and third, the fifth and 
sixth, and the eighth and ninth are respectively approximated, the 
fourth alone very slender, the intervals smooth, the second very 
wide, attenuate towards the apex, the fourth also very wide but 
parallel joining the third behind, having a deep stria in the first 
balf, the seventh interval punctate, the apex covered with a coarse 
punctation in which the striae are submerged. Pygidium rugose 
at the base, transversely swollen in the middle, anterior tibiae 
tridentate, the second tooth very small. 

“ Humpata, Angola.” 
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There appears to be little doubt that the apparently 
peculiar arrangement of the elytral striae in the above 
description is due to a misconception on the part of 
M. Lansberge. It would seem that the “ deep stria ” in 
the front half of the so-called fourth interval is in reality 
the much abbreviated fourth stria, that the elytral striae 
are, therefore, normally paired, i. e. 2-3, 4-5, 6-7, etc., 
and that the striae beyond the third and the intervals 
beyond the fourth are all numbered one short. We are 
confronted then with a very black species belonging to the 
licas group with a biarcuate carina on the head, impunc- 
tate prothorax, deep-paired eljrtral striae (the fifth stria 
being much less deep than the remainder), fourth stria 
abbreviated, impunctate intervals, pygidium rugose at 
the base, and transversely subcarinate medially (obviously 
a female). The reduction of the 2nd tooth on the anterior 
tibiae strongly suggests a much-worn specimen, in which 
any denticles might be obliterated. Except for the 
abbreviation of the fourth elytral stria and the slender- 
ness of the fifth the description more or less fits the new 
species angolensis, and it is quite possible that the species 
are identical. 


Heteronyehus angoleni^ sp. nov. 

(Plate XXI.) 

Black, including for the most part pectus and legs; palpi, 
antennae, bristles, etc., ferrugineous ; front margin of clypeus 
truncate, reflexed (the type is a little worn and the reflexed margin 
is not bidentate); head transversely rugose to the front of the 
eyes, above this smooth; clypeal carina indistinct, interrupted 
medially but frontal carina entire and biarcuate; prothorax with 
lateral margins subparallel in basal half, apparently impunctate; 
marginal stria very slightly passing the rounded basal angles; 
scutellum impunctate with a median impression ; elytra rather short, 
very slightly ampliate posteriorly; striae deep with the punctures 
somewhat confluent, scarcely paired ; the sixth stria is obsolete in 
the basal fourth and scarcely punctate, but continued very deeply 
and conspicuously right to the apex, where- it 'joins the second; 
intervals impunctate except the eighth which has a few punctures 
apically; stridulating rows narrow, folds coarser basally where 
the rows approximate, divergent for rather more than two-thirds 
of their length then slightly convergent in the apical third ; basal 
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half of pygidiuni closely punctate; pygidial fold simple; anterior 
tibiae with one intermediate and one basal denticle. 

12 mm. X 6 mm. 

A single male from Angola (somewhat worn). 

This species may he costatus Lansberge from the same 
locality, but the description of the latter differs in respect 
to certain particulars. In any case it is obviously closely 
allied to dissidens Per., but may be distinguished not only 
by the male genitalia but by the form of the stridulating 
rows on the propygidium. 

Heteronyeus infans Klb. 

Mitt. Mus. Hamb., xiv, Beih. 2, 1897, p. 83, fig. 6. 

Translation of author’s description : — 

“ PiceoM, shining, rufous brown beneath, coxae brighter; clypeus 
shortly biapicate in front, frons finely rugose, carina slender, inter- 
rupted medially: prothorax a third part wider than long, a little 
attenuate anteriorly, suiterior angles rectangular, very little pro- 
duced; sides curved, posterior angles rounded, dorsum wholly 
smooth and impunctate; elytra twice as long as the prothorax, 
punctate striae paired, punctures in striae moderately impressed, 
third and fourth striae abbreviated before the apex, first interval 
widened in front and there marked with several punctures, outer 
intervals between the paired striae irregularly punctate throughout 
to the apex; anterior tibiste tridentate, teeth almost equal, the 
middle one slightly the larger, margin above angulate close to the 
first tooth and resembling a fourth tooth ; terminal joint of anterior 
tarsi thickened, cylindrical, claws unequal, the outer ♦ one genicu- 
late, broad and incurved. 

Length 8J mm. 

“ Quilimaue (Febniary, 1889), one example. 

“ Somewhat the size of H. tristis Bhn. from Natal, but 
markedly narrower. Clypeus also with two short pro- 
jections in front, frons more weakly wrinkled, the weak 
transverse carina between the epistome and the frons 
interrupted in the middle. Prothorax less contracted in 
front, anterior angles hardly projecting, sides more strongly 
rounded. Punctate striae on the elytra weaker; second 
interval of the el 3 d}ra much wider than the basal part; 

* It is the inner claw of the male Ueteronychua which is dilated. 
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the middle striae indistinct. Anterior tibiae with three 
little teeth, without any sign of a little fourth tooth between 
the first and second teeth, but with a tooth-like projection 
above the first tooth.” 

This is the only described member of Group I which 
lacks an intermediate denticle on the front tibiae. 

Heteronyehns impndens sp. nov. 

(Plate XIX.) 

Small species, with a rather long prothoraz; black, with pectus; 
legs and other appendages castaneous; front margin of clypeus 
truncate, reflezed and bidentate; head weakly rugose, frons dis- 
tinctly impressed, clypeal carina interrupted medially and raised 
on either side, frontal carina fine, distinct, obsolescent in median 
impression; prothoraz about one-fourth broader than long, im- 
punctate; lateral margins subparallel basally for about half the 
length, anterior angles short, posterior angles almost rectangular; 
marginal stria turning the basal angles and eztending for a very 
short distance along the posterior margin; elytra with lateral 
margins subparallel; juzta-sutural striae deep, but remainder 
hardly impressed, consisting of rows of small closely set punctures; 
the dorsal rows very strongly paired, with intervals 2, 4, 6 and 
8 punctate throughout their length : stridulating striae moderately 
broad, almost parallel, slightly convergent both anteriorly and 
posteriorly, consisting throughout of fine closely set folds, with 
no basal coarsening distinguishable; pygidium with a closely 
punctate basal band occupying rather more than the basal fourth, 
remainder glabrous ; pygidial fold simple ; anterior tibiae with one 
intermediate and one basal denticle. 

8-5 mm. x 4 mm. 

Single male from Abyssinia (Akaki R., Ph. C. Zaphiro). 

This species is apparently not unlike infans Klb. from 
Mo 9 ambique, but the clypeal carina is certainly not par- 
ticularly slender, and Kolbe does not mention the impressed 
frons and elevation of the carina on either side. 

Heteronychus densatfrons Fairm. 

Ann. Soc. Ent. Belg., xxxi, 1887, p. 20. 

Translation of author’s description : — 

Length 12 mm. Allied to the preceding ” {ciUtteifrens Fairm.), 
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“ but smaller, elytra shorter, ampliated behind, head narrowed in 
front, very closely rugulose, apex of clypeus blunt, scarcely reflexed 
and very slightly and bluntly biangulate, clypeal suture wanting ; 
prothorax smooth, posterior angles obtuse ; elytra strongly striate, 
striae more finely punctate, apex rugoso-punctate, pygidium closely 
and very finely ptmctato-asperulous in median portion of base; 
metathorax and abdomen closely and finely rugulose at the sides ; 
anterior tibiae thickened in the middle, shortly and moderately 
sharply tridentate outwardly, tarsi thickened, last joint swollen, 
inner claw the larger and broader.” 

Abyssinia (Raffray)- Apparently described from a single 
male. 

The meagreness of the above description leaves the 
writer altogether in doubt as to the affinities of this species. 


GROUP II 

Heteronychus arator F. 

Syst. Entom., i, p. 33. 

(Plate XX.) 

H. Iransvadlensis PtSr. Trans. S.A. Phil. Soc., xii, 1900, 
p. 520. 

Black; antennae, palpi, pectus, and, for the most part, the legs, 
femigineous or castaneous; abdomen black or castaneous, points 
of anterior tibiae usually black; clyxieus triangulate in front, 
margin strongly refiexed on either side of median prominence, 
oblique and slightly incurved; clypeus and front margin of frons 
transversely rugose, head not impressed; clypeal carina slightly 
raised and more or less interrupted medially; frontal carina entire, 
very slender medially where it is slightly arcuate ; prothorax with 
sides subparallel in basal three-fifths, impunctate or extremely finely 
and obscurely punctate, marginal stria extending just round basal 
angles; scutellum impunctate, usually with a faint median longi- 
tudinal impression; elytra a little ampliate in posterior three- 
quarters, with the striae fairly strongly to very weakly impressed, 
paired or unpaired; lateral striae obsolescent except basally; 
dorsal intervals commonly impunctate, but punctures are frequently 
present on the fourth and sixth and sometimes on the second ; the 
apical portion of the eighth is almost invariably more or less punc- 
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tate; stridulating rows straight or very slightly curved, narrow, 
rather more than their width apart basally, subparallel in basal half, 
diverging slightly apically; in the basal half the folds are much 
coarser, but in many males the rows actually narrower, due to the 
shortness of the folds, than in the finely striate apical portion ; in 
most fenutles the rows are, however, narrower apically; pygidium 
almost entirely smooth, with a narrow or finely rugulose basal band 
and finely rugulose angles ; pygidium smoothly convex in the male, 
but in the female often subcarinate with a median impression on the 
lowrer half, which also slightly interrupts the curve of the pygidium 
when viewed from above ; pygidial fold fine and simple, sometimes 
slightly broadened and flattened medially in the male; anterior 
tibiae with one intermediate and one basal denticle. 

9-15 mm. x 5-8 mm. 

Found throughout the less arid regions of the Cape 
Colony and in many parts of the Transvaal and Natal. 
Also in S. Rhodesia (Salisbury, Gwelo, Mt. Chirinda), 
N. Rhodesia (Ft. Jameson, Neave), Katanga (Kamhove, 
Neave), Kenya Colony (Nairobi), Abyssinia (Raffray). 
Kolbe records also from Tanganyika Territory, 

Mr. G. J. Arrow kindly compared two dissected males 
from Cape Colony and Natal respectively with the type 
in the British Museum and pronounced them identical. 

H. arator is a distinctly variable species, the limits of 
which it is very diflEicult to define by external characteristics 
alone. The writer has examined a male from the Cape in 
which the pygidium showed quite a broad rugulose basal 
band, and the form of the stridulating bands vary to some 
extent. AU the specimens from Southern Rhodesia and 
East Africa examined have been considerably smaller than 
those from the South African Union, and there is a marked 
tendency in these specimens to pairing of the el3d;ral striae. 
The impression of these striae varies from very shght to 
firm. It was originally thought that this subvariety must 
represent the species described by Fairmaire under the name 
of rugifrons, in which connection the notes under the 
description of that species may be consulted. 

Through the courtesy of Dr. P^ringuey the writer has 
been enabled to examine the type of transvaalensis Pfc 
and must unhesitatingly regard this name as a synonym 
of arator. The male genital armature is slightly stouter 
than usual, but not more so than some other specimens 
examined. The median impression of flattening of the 



African Species of the Dynastid Genus Heteronychus. 417 

pygidial fold is to be found in many typical specimens of 
this species. 

In connection with araior F. several specimens have been 
examined which leave the writer in doubt as to whether 
they belong to this species or not. If they are examples 
of araior they are aberrant in respect to certain character- 
istics, but as it is desired to avoid multiplication of species 
on the basis of insufficient material it is proposed to describe 
the peculiarities of each for the information of other students 
of the family, without raising them for the present to the 
dignity of specific rank. 

1. A single male from Katanga, Belgian Congo (Lufira 
R., 3,500 ft., Neave), in coll. British Museum. Length 
13'5 mm. Differs from t 3 rpical arator in that the elytral 
striae are much more coarsely and deeply punctate, slightly 
paired ; intervals 2, 6 and 8 bear a straggling series of coarse 
punctures ; the male genital armature is similar in form to 
that of arator, but longer and narrower basally. (See 
Plate XXI, fig. a.) 

2. One male from Abyssinia {Raffray) and another from 
Zanzibar, both in the collection of the British Museum. 
Length 11 mm. Practically indistinguishable externally 
from the East African forms of arator F., but male genital 
armature as at Plate XXI, fig. b. 

3. One male from Nairobi, Kenya (T. J. Anderson), in 
collection of Entomological Branch, Salisbury. 9 nun. x 5 
mm. Broader in proportion to its length than typical 
araior, but otherwise similar. The elytral striae are firmly 
impressed and strongly paired, the dorsal intervals smooth 
except the sixth, which bears a number of indistinct 
punctures, the stridulating bands are broader and the folds 
are coarser basally than in typical arator and the roughened 
basal band on the pygidium is slightly wider. Male genitalia 
as at Plate XXI, %. c. It is thought that this will prove 
to be a distinct species. 

4. Two females from Masai Reserve, Kenya {T. J. 
Anderson), in collection of Entomological Branch, Salisbury. 
12 and 10 mm. respectively. Differ from the typical arator, 
m that the median impression of the pygidium extends 
practically from base to apex and is unusually deep ; the 
contour of the pygidium when viewed from above is strongly 
iJMuryed in the middle, producing a bi-mammilate effect. 
This is probably merely an aberration of araior. 
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Heteronyehus rneifrons Fairm. 

Ann. Soc. Entoml. Prance, Vol. I., Ser. 6, p. 36. 

Translation of author’s description and notes : — 

“ Length 10-11 mm. Ovate, convex, black, shining; head, except 
the vertex, coarsely punctate, transversely carinate, carina inter- 
rupted, cl 3 rpeu 8 impressed on either side, obsoletely bidentulate; 
piothorax narrowly marginate, hind margin almost straight, scutel- 
lum smooth, elytra shortly ovate, deeply punctato-striate, striae 
paired, intervals slightly convex, apex closely punctate, pectus 
thinly alntaceous, abdomen very smooth, pygidium strongly convex, 
very shiny, narrowly and obsoletely asperulous at the base, anterior 
tibiae tridentate, first tooth distant from second, interval obsoletel; 
crenate, anterior tarsi of male thickened. 

“ Sainte-Marie-de-Madagascar, Zanzibar (CA. Coquerd). 

“ Resembles small specimens of pleby us, but blacker, 
more shining, shorter, more convex, the cl 3 rpeus is more 
punctate, less wrinkled, impressed on either side, which 
makes the transverse carina appear more prominent ; the 
elytra are shorter, more punctate at their extremities; 
the abdominal segments are convex and altogether smooth.” 

This species has also been identified by Benderitter from 
Kenya Colony. 

The above description appears to apply almost in toto to 
many Southern Rhodesian and East AMcan specimens of 
arator F. A specimen with firmly impressed el)rtral striae 
forwarded to M. Benderitter for comparison with the 
specimens from Kenya, was, however, kindly compared 
by M. Pierre Lesne at the Paris Museum, who reported 
as follows : — 

“ The example from Rhodesia differs from that from 
Shimoni in that the branches of the aedeagus are distinctly 
longer, slightly dilated at the apex instead of being regu- 
larly attenuate, the punctation of the elytra is much feebler, 
consisting of simple points instead of being surrounded by 
a frame with a double outline.” 

M. Benderitter’s example was identified from the descrip- 
tion only, but it would at least appear that there is a spwira 
of Heteronychm in East Africa answering to Fairmaires 
description of rugifrons and distinct from the local variety 
of arator F. 
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Heteronyohns pygldialis Elb. 

Entoml. Nachricliten, No. 21, 1900, p. 332. 

(Plate XVIII.) 

A. Black or castaneous; points of anterior tibiae black, remaining 
portion of legs, other appendages, jiectus and venter castaneous or 
ferrugineous; clypeus transversely rugose and plicate, anterior 
margin as in amtor F. ; clypeal carina slender, slightly uneven and 
somewhat obscure owing to plication of clypeal surface, more or less 
interrupted medially; frontal carina entire, but also slender and 
slightly uneven, faintly biarcuate or retrosely angulate medially; 
prothorax with lateral margins subparallel in basal half, thence 
attenuate to anterior angles ; dorsal surface smooth, very obscurely 
punctate; marginal striae terminating in basal angles; scutellum 
with a faint median impression; el3rt'ra hardly ampliate posteriorly, 
striae not paired, moderately to firmly impressed and somewhat 
finely punctate ; dorsal intervals practically impunctate, but a few 
very fine points may be present on the second and fourth, eighth 
interval punctate apically; lateral striae for the most part very 
weak; stridulating bands broader and markedly coarser in respect 
to the folds basally, where the rows are approximated, narroweri 
with finer folds and divergent apically; pygidium smoothly convex 
in male with basal one-fourth to one-third punctato-rugulose ; 
pygidial fold very fine and simple at middle; anterior tibiae with, 
one intermediate and one basal denticle. 

9-10 mm. X 5-6 mm. 

$. The writer has not seen a specimen of this sex, but Kolbe 
describes the pygidium as obtusely carinate transversely and 
impressed behind the carina. 

Tanganyika Territory ; N. Rhodesia (on road Ft. Jameson 
to Lundazi, 4,000 ft., S. A. Neave). Kolbe’s types were 
from Lake Tanganyika and Udjidji to the eastward of that 
lake. 

A close ally of arcUor F., but differs from this species most 
(Mnspicuously in respect to the divergent stridulating rows, 
thegreater width of the basal rugulose band on the pygidium, 
an^ of course, the shape of the male genital armature. 

H. pygidialis is a smaller species, the clypeus and frons 
are more plicate than in arator F., and the elytral striae in 
general more firmly impressed. The shape of the female 
py^dium does not apparently differ very markedly from 
that of some aralor females. 

TBANS. ENT. soo. LOWD. 1923, — ^PARTS III, IV. (jAN. ’24) E P 
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Heteionyebiu muticus Bend. 

“ Voy. de Ch. AUuaud et R. Jeannel en Afrique Orientale,” 
1911-12, Ins. Col., xii, 1915, p. 389. 

Black : pectus and appendages mostly fermgineous or castaneous ; 
front margin of cl 3 ^us of the arator type, but very strongly reflexed 
and prominently bidentate on either side of the median angle; 
surface of clypeus and anterior portion of frons transversely rugulose ; 
clypeal carina slender, interrupted medially; frontal carina indis- 
tinct, coalescing with clypeal on either side and retrosely angulate 
in the middle; prothorax with sides subparallel in basal half, 
slightly contracted at the base, anterior angles prominent, marginal 
stria terminating in basal angles, surface obscurely punctate; 
scutellum impunctate and not impressed ; elytra ampliate in apical 
two-thirds ; striae firmly impressed and somewhat roughly punctate, 
distinctly paired, fourth atria abbreviated ; dorsal intervals impunc- 
tate, a few punctures in the apical portion of the eighth interval; 
stridulating bands broad with coarse folds at the base, but obsolete 
in the apical third, the bands are well apart and parallel, the coarse 
folds extend over nearly two thirds of the segment, the bands 
becoming narrower towards the point where they are obliterated 
(possibly the apical portion may be persistent in the male) ; pygidium 
smoothly convex, the basal half finely punctato-rugulose ; pygidial 
fold fine and simple at middle ; anterior tibiae with one intermediate 
and one basal denticle. Female. 

Length 11 nun. ; width 6 mm. Benderitter gives Long. 10-12 mm. 

Benderittcr gives the following localities : — Kenya 
Colony; Kijabe in the Kikuyu Escarpment, alt. 2,100 
metres (Allttand et Jeannd, Feb. 1912); Mombassa (do. 
do. Oct., 1911); plains below Mt. Kenya, western slope, 
altitude 1,800-2,000 metres {AUuaud, Nov. 1908). 

The only specimen of this species seen by the writer is a 
female kindly presented by M. P. Lesne of the Paris Museum. 

This species is very similar to mosambicus P6r., but is 
readily ^tinguished by the presence of an intermediate 
denticle on the front tibiae and the much broader punctato- 
rugulose basal band on the pygidium. Its nearest relatives 
appear to be tristis Bhn. and pygidialis Klb. 
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Heteronyehus tristis Bhn. 

Tnsecta Caffraria, 1857, Pars. II, p. 9. 

(Plate XIX.) 

Black ; pectus, venter and appendages femigineous or castaneous ; 
clypeus triangulate in front and of the same type as artUor F., but 
margin very strongly reflexed and the folds on either side of the 
median point more prominent; head, except vertex, rough and 
transversely plicate; clypeal carina distinct laterally; broadly 
interrupted medially ; frontal carina separate, entire and biarcuate ; 
prothorax subparallel in basal half or slightly contracted basally, 
obscurely punctate; marginal stria terminating in basal angles; 
scutellum impunctate with a faint longitudinal median impression ; 
elytra ampliate in apical three-quarters, strongly punctato-striate 
dorsally, the punctures large and deep ; lateral striae not impressed 
but punctate throughout entire length; the dorsal striae are less 
oblique than in most species and the second interval, therefore, 
narrower; striae not conspicuously paired; second, fourth and 
sixth intervals punctate or impunctate, third and fifth impunctate ; 
eighth subseriato-punctate ; stridulating bands narrow, in the male 
narrower basally than apically, but folds coarser basally, where 
rows are several times their width apart ; bands slightly divergent 
apically and slightly incurved near the margin ; basal half of pygi- 
dium closely ruguloso-punctate ; pygidial fold narrow and simple ; 
anterior tibiae with one intermediate and one basal denticle. 

8-9^ mm. x 4-5 mm. 

Natal, Cape Colony ( ?). 

Boheman’s type measured 9| mm. x mm. and was 
taken near the Gariep (Orange) River, presumably in 
Cape Colony. 

Kolbe places this species in the group with licas King, 
but the clypeus is conspicuously of the arator type, as 
indeed it la distinctly described by Boheman. 

Heteronychus andersoni sp. nov. 

(Plate XX.) 

Black, shining; pectus, legs and other appendages in part 
ferrugineous ; anterior margin of clypeus similar to arator and 
strongly reflexed ; head glabrous, irregularly, broadly and somewhat 
transversely pitted surd plicate, clypeal carina interrupted medially; 
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frontal carina fine, distinct and arcuate in the centre; prothorax 
with lateral margins somewhat rounded and narrowed posteriorly, 
especially in the male ; anterior angles acuminate, posterior angl^ 
broadly rounded; the marginal stria extends slightly round the 
posterior angles ; prothorax clearly but finely punctate, the puncta- 
tions being rather stronger and more thickly set laterally and 
anteriorly: scutellum rather short, impunctate; juxta-sutuial 
striae on elytra very deep ; remaining dorsal striae paired, impressed 
and the punctures thickly set and somewhat confluent ; the supra- 
lateral striae although scarcely impressed except basally are clearly 
marked to their apices by their close punctures ; intervals more or 
less impunctate except for an indistinct series on the sixth and 
eighth ; stridulating rows in the male broad at the base and the folds 
coarse and wide-set over rather more than half the length of the 
segment ; apical portion of rows narrow and consisting of fine, closely 
set folds : rows approximated basally and slightly divergent in coarse 
portion, then abruptly divergent to posterior margin, where they 
are slightly incurved; in the female the fine apical portion is 
indistinct, but the coarse basal portion is similar to the male though 
scarcely as wide; pygidium smooth apically with the basal third 
closely punctate in the male ; in the female the band is somewhat 
narrower and finely rugulose ; pygidial fold fine and not impressed; 
anterior tibiae with an intermediate and one basal denticle. 

9-10 mm. X 5-5J mm. 

One male and one female from Naivasha, Kenya, per 
Mr. T. J. Anderson. 

One male from Lake Baringo, Kenya, per M. E. Ford. 

The stridulating striae are very characteristic and unusual 
in a member of this group. The species seems allied to 
congoensie Klb. and foveolatus m. It differs from the 
description of rugifrom Fairm., to which specie.s it appar- 
ently bears a considerable superficial resemblance, in the 
absence of any conspicuous impression of the clypeus and 
in the broad punctate or rugulose basal band on the pygi- 
dium. The clear punctation of the prothorax would also 
hardly have escap^ M. Fairmaire’s notice. 

Externally aniersoni very closely resembles muticus 
Bend, and the females might easily be mistaken for that 
species. The only definite external distinctions appears 
to lie in the median retrorse angulation of the frontal canM 
in mvticus and the form of the stridulating bands on the 
propygidium. 
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i. 

Heteronychus congoensis Elb. 

Entoml. Nachrichten, No. 21, 1900, p. 334. 

(Plate XXI.) 

Short, stout species; black or castaneous; antennae, palpi and 
venter ferrugineous, legs for the most part castaneous; clypeus 
triangulate in front as in araior F. ; head except vertex transversely 
ragulose ; cl^^al Carina very fine, somewhat indistinct, interrupted 
medially; frontal carina also very fine, closely approximated to 
clypeal on either side and curved backward medially; prothorax 
hardly contracted behind and attenuate gradually to anterior angles, 
finely and obscurely punctate; marginal stria extending for a 
short distance on either side along the posterior margin; scutellum 
impunctate and not impressed ; el3rtra slightly ampUate in posterior 
two-thirds, deeply striate dorsally, with the punctures large and 
deep; striae distinctly paired; lateral striae weak ; broader intervals 
more or less pimctate, especially the sixth and eighth; apex of 
elytron closely foveolato-punctate ; stridulating bands moderately 
broad, straight, even in width, the folds slightly coarser basally; 
bands about twice their width apart at the base and diverging 
slightly to apical margin; basal half of pygidium finely rugulose; 
pygidial fold very narrow and simple; anterior tibiae simply 
tridentate without denticles; (male only examined). 

9 mm. X 5 mm. 

Belgian Congo (Nyangwe, R. Mayne). A single male in 
British Museum collection. 

Kolbe’s type is also a single male from the lower Congo. 
It is described as black, whilst the British Museum specimen 
is castaneous, and the length is given as 9-5 mm. The 
specimen examined agrees very closely with Eolbe’s 
description. 


Heteronyebus pnerllis Elb. 

Entomol. Nachrichten, No. 21, 1900, p. 336. 

Translation of author’s description and notes : — 

In size and form similar to H. congoensis, slightly smaller and 
narrower, shining, almost similarly short; frons and epistome a 
little rugose transversely, smooth at the vertex ; prothorax attenuate 
anteriorly, marginal stria terminating in posterior angles; elytra 
similar, a little longer than broad, striae however pstired; wider 
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intervals half again or twice as broad as others (narrower), smooth, 
impunctate, outer ones slightly punctate. Length 8*5 mm. 

“ Malange in Angola {Dr. P. Pogge). 

“Amongst the smallest species, nearly related to H. 
congoensis, the body (is) not so broad. The marginal stria 
of the pronotum reaches only as far as the hinder angles, 
in H. congoensis it extends along the hind margin. The 
elytral striae are distinctly arranged in pairs; in H. con- 
goensis most of the striae are equally distant from one 
another; the punctations on the broader intervals are 
either lacking or very weak.” 

Described apparently from a single male. It is to be 
presumed that in characteristics not mentioned in the above 
description, such as the transverse carinae on the head, 
the punctation or otherwise of the pronotum, the depth of 
the elytral striae, the shape of the stridulating rows, the 
form and sculpture of the pygidium and the anterior 
tibiae, this species resembles congoensis Klb., but this is 
not certain. 


Heteronychus foveolatus sp. nov, 

(Plate XIX.) 

Black or castaneous, glabrous ; pectus, legs and other appendages 
in part feirugineous ; front margin of cl3rpeuB of the arator type; 
head except basal portion obliquely plicate or transversely rugose; 
clypeal carina prominent and somewhat broadly interrupted 
medially; frontal carina touching clypeal on either side of interrup- 
tion, somewhat obsolescent medially, but forming there a backward 
projecting triangle; prothorax attenuate gradually from back to 
front, usuaUy finely punctate anteriorly and laterally, but in some 
specimens the surface is practically impunctate; marginal stria 
continued along entire posterior border of prothorax, although much 
shallower in dorsal part than laterally; scutellum with faintly 
impressed longitudinal line and frequently a few scattered indistinct 
punctures, particularly towards anterior angles ; elytra rather short, 
increasing gradually in width for about two-thirds of their length 
smd then rounded regularly to apex, lateral margins not sinuate; 
juxta-sutural stria deeply impressed with punctures almost obliter- 
ated, remaining dorsal striae also impressed and strongly punctate, 
lateral striae not impressed but well defined by punctations ; striae 
distinctly paired and broader intervals (2, 4, 6 and 8) with a series 
of strong punctures extending from base to apex; intervening 
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intervals impunctate; apex of elytra closely, deeply and broadly 
foveolate ; stridulating rows very narrow, narrower in the female 
than in the male, and approximately even in width throughout, 
folds not very greatly coarser basally than apically, rows well apart 
at base and only slightly divergent posteriorly; pygidium with 
basal half closely punctate and apex smooth; fold of pygidium 
narrow and simple at middle; anterior tibiae without an inter- 
mediate denticle, but margin angular above basal tooth. 

Length 10-12 mm. ; width SJ-OJ mm. 

S. Rhodesia (Salisbury, Mazoe, Lomagundi) : eleven 
examples. 

Guinea (Gaboon), one female (Coll, du Chaillu). 

A female in the British Museum collection labelled 
“ Guinea, Gaboon,” collected by du Chaillu, measures only 
9 mm. X 5 mm. and the punctures in the el 3 rtral intervals, 
especially the second interval, are not as coarse as in 
S. Rhodesian examples. There appears little doubt, 
however, that it belongs to the same species. 

The continuation of the marginal stria along the entire 
posterior margin of the prothorax has not been noted in 
connection with other species. This species is apparently 
alhed to congoensis Klb. 

Heteronychus approximans Klb. 

Entomol. Nachrichten, No. 21, 1900, p. 333. 

Translation of author’s description and notes : — 

“ This little species clearly belongs to the neighbourhood of the 
small H. nigifrons Fairm. (Madagascar, East Africa), and is also 
somewhat smaller than this species. The hind angles of the pro- 
thorax are more widely rounded, the elytra are punctate in the 
second interval towards the base as well as in the sixth and eighth. 
The front legs have no denticles between the second and third teeth. 
The stridulating rows are almost similar. 

“ Black, shining, pectus, abdomen and legs in part nigropiceous, 
antennae, palpi and tarsi reddish-browTi, head transversely rugose, 
subopaque, epistome attenuate, triacuminate at the apex, frontal 
Carina flattened, almost obsolete, prothorax transverse, smooth, 
impunctate, attenuate anteriorly, somewhat wide behind, anterior 
angles acute and projecting, posterior widely rounded; elytra 
longer by half than the prothorax, punctato-striate ; intervals 
almost flat, alternate ones in part slightly narrower, seeond interval 
broader and punctulate anteriorly, sixth and eighth with several 
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punctures, anterior tibiae 4-dentate, fourth tooth (above) obsolete ; 
propygidium with the stridulating rows narrow, divergent posteri- 
orly, pygidium transverse, somewhat highly convex, moderately 
widely, finely and closer rugoso-punctate at the base. Length 
10 mm. 

“ N. Transvaal (collected by Fruhstorfer). 

“ The frontal carina is very weak. The prothorax is 
very smooth and not punctate, narrower in front than 
behind, the front angles somewhat acute and projecting, 
the engraved marginal stria extends as far as the rounded 
hinder angles. The posterior edge of the prothorax is very 
weakly biarcuate and somewhat projecting in the middle. 
The elytral intervals are partly equal, inclined, however, 
to arrangement in pairs ; the third pair is separated from 
the middle pair by a distinctly wider interval.” 

The description of inops Pdr., which follows, should be 
consulted in connection with this species. 

Heteronyehus inops F6r. 

Trans. S.A. PhU. Soc., xiii, 1908, p, 653. 

(Plate XIX.) 

Black to castaneous, pectus (sometimes also venter) and appen- 
dages for the most part castaneous ; clypeus triangulate anteriorly 
and similar to arator F. ; head except vertex transversely rugose, 
frequently more or less plicate; clypeal carina fine, sometimes 
rather obscure, more or less interrupteid medially; frontal carina 
distinct, entire, very fine, biarcuate, with a median backward 
pointing angle ; prothorax subparallel in basal two thirds, impunc- 
tate or obscurely punctate; marginal stria terminating in basal 
angles; scutellum impunctate with a faint median longitudinal 
impression; elytra slightly ampliate in apical two-thirds, striae 
little to moderately deeply impressed and clearly punctate, not or 
only slightly paired, fourth and fifth frequently abbreviated; 
lateral striae very weak except basaUy; dorsal intervals usually 
impunctate, but punctures may be present on second and sixth; 
stridulating bands broader with much coarser folds in basal half, very 
narrow and fine in apical half ; about their own width apart basally, 
parallel for half their length and then divergent, or nearly straight 
and divergent, usually more so in female than male; pygidium 
smooth with a finely punctato-rugulosc basal band covering from 
less than one-fourth to one-third of the total area in the male, usually 
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much narrower and more finely rngulose in the female, but may 
cover one-fifth of the length of the segment in the middle and 
considerably more in the lateral an^es ; pygidial fold very fine and 
simple; anterior tibiae without an intermediate denticle, but with 
the margin just above the basal tooth slightly angulate in the 
male, much more sharply angulate and prominent in the female. 

8-104 mm. X 44-5} mm. 

S. Rhodesia (Marandellas, Umvuma, Lalapanzi, Soma- 
bula, Shangani) ; Angola ; N. Transvaal ( ?). 

Differs from arator in respect to clypeal carina, which is 
more slender, stridulating bands, which are broader basallv, 
narrower apicaUy and more divergent, basal band on 
pygidium, which is much wider and more rugulose in male, 
and lack of an intermediate denticle on anterior tibiae. 
Male genitalia very distinct. 

Dr. Walther Horn very kindly compared specimens of 
inops from S. Rhodesia with the type, a single female, 
of approximans Klb. in the Berlin Museum and expressed 
the opinion that the two species are distinct. The dis- 
tinction rests upon the clear punctation in approximans of 
the elytral intervals and the broader rugulose basal band 
on the pygidium in the female. The writer has, however, 
examined a female from the N. Transvaal (the same locality 
as Kolbe’s specimen), which agrees with Kolbe’s description 
in respect to the punctation of the elytral intervals, but the 
pygidium is similar to that of most S. Rhodesia inops 
females, i. e. it is smooth except for a narrow very finely 
rugulose basal band and not as in Kolbe’s description 
“moderately widely, finely and closely rugose-punctate 
at the base.” This specimen is to all appearance inops 
with punctate dorsal inter\'als. A single male from Angola, 
which from the genital armature is imdoubtedly inops, has 
a clear series of punctures on the second interval and a 
number on the sixth. 

It is clear, therefore, that inops P6r. and approximans 
Klb. cannot be separated on the basis of punctation or 
otherwise of the el^ral intervals, and we are left with only 
the different width of the basal l^nd on the pygidium as a 
pomt of difference. Kolbe is not very explicit on this 
pomt, but Dr. Horn informed the writer that the pygidium 
in approximans is “ broader sculptured ” than in the speci- 
mens of inops forwarded. As Kolbe’s type is a single 
lemale and the width of this band is a somewhat variable 
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feature in many species too much weight caimot be given 
to the distinction. In S. Rhodesian females of myps the 
width of the band may be as much as one-fifth of the length 
of the segment, although usually considerably less. In 
view of this variation it appears not unlikely that the two 
names may relate to the same species, in which case 
approximoms Klb. would have precedence. 

Heteronyehus beiranus P6r. 

Trans. S.A. Phil. Soc., xiii, 1908, p. 653. 

(Plate XX.) 

Black; appendages and underparts, including venter, fuscous 
or castaneous; front mai^n of clypeus similar to arcUor F., and 
strongly reflezed; surface of clypeus and anterior portion of from 
transversely rugulose, vertex of head smooth; clypeal carina 
prominent, interrupted medially, more widely and completely in 
the female than in the male ; frontal carina coalescing with clypeal 
on either side, entire hut very slender medially, where it is slightly 
curved backward; prothorax with sides subparallel in basal half, 
surfskce smooth, very obscurely punctate ; marginal stria terminating 
in rounded basal angles; scutellum impunctate and not impressed; 
elytra with sides slightly sinuate about one-third their length from 
the base but very little ampliate posteriorly ; dorsal striae slightly 
paired, for the most part firmly impressed and somewhat finely 
punctate, lateral striae weaker but clearly marked by punctures; 
second, fourth, sixth, and eighth intervals all with a straggling series 
of punctures, which are however confined to the posterior half 
of the fourth ; stridulating bands narrow, slightly broader hasally 
where the folds are coarser, approximated at base, divergent pos- 
teriorly and very slightly excurved in the middle ; pygidium smooth 
with a punctulate basal band broader and more rugulose in the 
male, in which it occupies somewhat less than one fourth of the 
segment ; pygidial fold simple ; anterior tibiae without an inter- 
mediate but with a clear basal angulation in both sexes. 

Length 8 mm. ; width 4-4-25 mm. 

One male and one female from Mogambique (Beira). 

The specimens described above are the two types of tie 
species kindly lent by Dr. Peringuey. 

The likeness between this species and mosawbicus is 
very close indeed ; the present species is, of course, muci 
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smaller and the male genital armature is very distinctly 
different, but in the event of female examples approbat- 
ing in size positive identification would he a difficult 

undertaking. 


Heteronyehus mosambieus Pdr. 

Trans. S.A. Phil. Soc., xiii, 1908, p. 652. 

(Plate XXL) 

Black, shining; appendages and underparts for the most part 
castaneous; anterior margin of clypeus of the arator type, very 
strongly reflexed; dorsal surface of clypeus and anterior portion 
of fions transversely rugulose; vertex of head smooth; clypeal 
Carina prominent, interrupted medially, more widely and completely 
in the female than in the male ; frontal carina coalescing with clypeal 
on either side and forming a slight backward projecting angle in 
the centre (this is clearer in the male than in the female) ; sides of 
prothorax subparaUel in basal three-fifths, thence curving roundly 
to anterior angles ; surface smooth, obscurely punctate at the sides ; 
mai-ginal stria terminating in basal angles; scutellum impunctate 
with a faint longitudinal median impression; elytra with sides 
slightly sinuate about one-third of their length from the base, but 
very little ampliate posteriorly, glabrous; dorsal striae firmly 
impressed and clearly punctate, scarcely paired; lateral striae 
weaker, but clearly marked by their punctures throughout; sixth 
and eighth intervals in both sexes with a number of small punctures, 
in the female the second interval is also punctate; stridulating 
hands narrow with the folds little coarser basally. uniform in width, 
straight, several times their width apart at the base and slightly 
divergent posteriorly; pygidium smooth with a narrow very finely 
rugulose basal band in the male and finely ruguloso-punctate basal 
angles, in the female only the lateral angles are ruguloso-punctate, 
the remainder of the surface being practically smooth ; the pygidial 
fold in the male is slightly broader than in the female, and is slightly 
ampliated with an inward projection medially; anterior tibiae 
rrithout an intermediate denticle, but with a strong basal angular 
projection in the female (the tibiae of the male example sue rather 
worn). 

Length 10-11 mra. ; width 1^5J mm. 

One male and one female from Mozambique (Beira). 

The specimens described above are the two typies of 
the species kindly lent by Dr. P&inguey. 
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This species is clearly related to congoensis Elb. and 
foveolatus m. The stridulating hands are very like those 
of the latter species. 

Heteronyehtts simulans sp. nov. 

(Plate XXI.) 

Castaneous, underparts and appendages in part ferrugineous ; 
front margin of clypeus as in arator V . ; head transversely rugose; 
olypeal carina prominent and broadly interrupted; frontal carina 
slender, coalescing with clypeal on either side of interruption and 
lost in rugosity of head medially; prothorax attenuate gradually 
from back to front, very finely and obscurely punctate laterally 
(punctations hardly discernible under a lens X 16) ; anterior angles 
little prominent ; posterior angles obtuse, marginal stria just passing 
the basal angles ; scutellum impunctate and not impressed; elytra 
hardly ampliate posteriorly; dorsal striae (2-6) roughly equidistant 
from each other, little impressed and punctures rather shallow; 
lateral striae very weak except basally ; intervals mostly impunctate, 
but a few indistinct points on sixth and eighth ; stridulating rows 
moderately broad, even in width, straight, with the folds coarser 
basally, separated by rather more than own width at base and slightly 
divergent to apical margin ; pygidium smooth with a narrow aci- 
culate basal band; pygidial fold narrow and simple at middle; 
anterior tibiae with one basal denticle only. 

10| mm. X mm. 

A single male, S.E. Katanga, Belgian Congo, 4,000 ft. 
[N&ive). 

Very similar to arator F., but male genitalia widely 
different, and anterior tibiae without an intermediate 
denticle. 


Heteronyehus panimpunetatus Burm. 

Handb. Ent., v, 1847, p. 95. 

(Plate XXI.) 

Black or castaneous; underside and appendages for the most 
part ferrugineous or castaneous, but anterior tibiae commonly 
black; clypeus with a prominent median point on front margin, 
margin slmrply reflexed and slightly incurved on either aide ; head 
slightly impressed medially; clypeus and fore part of frons densely 
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and tratisveraely rugulose ; olypeal Carina indistinct in front of the 
ejres, widely interrapted medially and elevated into a short rounded 
ridge on either side of the interruption; frontal carina extremely 
fine, coalescing with clj^al on either side and crossing the median 
interruption as a fine slender transverse thread; prothorax short, 
attenuate gradually from back to front; strongly but not very 
closely punctate anteriorly and less closely elsewhere (the degree 
of punctation, however, varies considerably); marginal stria ter- 
minating in basal angles or extending for a variable distance along 
the basal margin, scuteUum impunctate with a median longitudinal 
impression ; elytra with lateral margins sharply sinuate about one- 
fourth of their length from the base and ampliate thence in apical 
three-quarters; striae little impressed, shallowly punctate and 
strongly paired ; broader dorsal intervals more or less punctate, the 
sixth and eighth broadly punctate throughout their length, though 
the punctures are sometimes weaker on the eighth ; stridulating bands 
moderately narrow in the males, about even in width, straight or 
slightly incurved apically, with the folds much coarser in the basal 
half; bands about their own width apart at base and slightly 
divergent to apical margin ; the rows are slightly narrower and finer 
as to the folds in the female, and are usually incurved close to the 
apical margin of the segment; pygidium in the male with a finely 
rugulose or aciculate basal band which may be quite narrow or 
occupy as much as one-third of the segment; the lateral angles 
are in any case rugulose; in the female the pygidium is almost 
entirely smooth, though for the most part finely, sparsely and some- 
what obscurely punctate, with a narrow aciculate basal band and 
the angles more or less rugulose ; pygidial fold narrow and simple ; 
anterior tibiae without an intermediate, but with one basal denticle. 

12J-16J mm. X 6|-8J mm. 

Nubia (Sennaar, Blue Nile), three males, two females; 
S. Rhodesia (Salisbury), three males, two females. 

In Burmeister’s type, which is a male from Nubia, the 
pygidium is described as “ glaberrimo,” whereas in 
the above-mentioned three males from that region 
there is a moderately broad rugulose basal band. In 
the S. Rhodesian specimens, on the other hand, the 
pygidium is smooth. Again, the marginal stria on the 
prothorax in the Rhodesian s^imens extends round the 
I^al angles and for a short Stance on either side along 
the hasal margin whereas in the Nubian specimens it ter- 
^nates in the angles. The male genital armature is, 
however, identical m specimens from both localities as 
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also are tke dimensions, the females avera^g considerably 
larger than the males. 

Although this species appears closely allied to fossor 
Reiche, and to puncticollis m., the form of the anterior 
margin of the clypeus is different, that of the present 
species being simUar iii this respect to orator (see figures 
of clypeus in arator and fossor). 


Heteronychus puncticollis sp. nov. 

(Plate XXI.) 

Piceous black or castaneous ; pectus, legs and other appendages 
in part ferrugineous ; front margin of clypeus with a more or less 
distinct median angle, but margin on either side very weakly 
reflexed and not incurved, rendering the apical angle very obtuse ; 
head except basal portion, which is smooth, closely reticulo-punc- 
tate, with a distinct median impression; clypeal carina broadly 
interrupted and raised on either side of the median impression; 
frontal carina coalescing with clypeal and almost obsolete medially, 
although frequently to be. traced as a very slender arcuate line; 
prothorax attenuate gradually from back to front, but may be 
slightly constricted behind, sparsely punctate with the punctures 
coarser and more closely set along the anterior margin and par- 
ticularly in the anterior angles; the marginal stria just passes 
the basal angles and is there obliterated; scutellum impunctate, 
with a faint longitudinal impression in either sex, which is, however, 
frequently obsolete ; elytra about as wide as long, slightly broadening 
from the base for about one-third of their length and thenco distinctly 
ampliate; juxta-sutural striae very deep with the punctures very 
indistinct ; remaining striae paired, moderately impressed or rather 
shallow, the punctures being somewhat small and shallow; the 
lateral striae, strongly impressed and coarsely punctate for a short 
distance basaJly, ate obsolescent or obsolete elsewhere; dorsal 
intervals impunctate, but a straggling series of punctures usually 
present on sixth and eighth; stridulating bands straight, narrow 
apicsdly, but wider turd coarser as to the folds basally, wider in the 
male than in the female, approximated at base and moderately 
divergent posteriorly ; pygidium smooth except for a narrow finely 
punctate basal band, rather broader and more coarsely punctate 
in the lateral angles; a shallow impression on either side towards 
the basal angles is frequent in the females ; fold of pygidium narrow 
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and simple medially; anterior tibiae with no intermediate danticle 
and basal denticle distinct or obsolescent. 

Males 9-12 mm. long x 5-7 mm. broad. 

Females 11-14-6 mm. long X 6-25-8 mm. broad. 

S. Rhodesia (Salisbury), seven males and eight females. 
This species is very similar to parumpunctatm Burm., 
but is distinguished by the front margin of the cljrpeus, 
which in the latter species is much more strongly reflezed 
and incurved on either side of the median point. The 
margin of the cl 3 rpeus in parumpunctatus, in fact, resembles 
that of arator F. whereas in puncticolUs it resembles that 
oifossor. The male genitalia, of course, are quite distinct. 

There appears to be a possibility of the new species 
being the same as memnonius Elb. from Angola, which was 
described from a solitary female. The latter specimen is, 
however, considerably larger (17 mm.) and the prothorax 
is described as very obscurely punctate in the anterior 
portion only whereas in the larger specimens of puncticoUis 
the punctations are quite distinct. Too much weight must 
not, however, be attached to this variable characteristic. 

Heteronyehus memnonius Elb. 

Entomol. Nachrichten, No. 21, 1900, p. 331. 

Translation of author’s description and notes : — 

“ This West African species is manifestly somewhat closely allied 
to H. ampins, from Madagascar ; it is rather more slender, but for 
the rest similar in size and form. The tw-o shortened frontal carinae 
are, however, more distinct, higher and better defined. The 
prothoraz is not so short, the anterior angles are markedly shorter 
and the whole of the dorsal surface is punctate.* The elytra are 
less deeply punotato-striate, and the striae less clearly paired. 
The pygidium is smoother and above all only wrinkled towards 
the basal angles. 

“Ovate, piceous black, shining, vmderside castaneous; head 
rugose, dull, frons impressed in the middle and furnished with two 
transverse tubercles; epistome subarcuate in front (obliterated? 
worn ?), scarcely acuminate in the middle ; prothorax smooth and 
impunctate, sparsely and finely punctulate in front, sides roundly 
attentuate anteriorly, anterior angles short, on either side pos- 

* The last statement refers to amjlus, not to the present species, 
and constitutes an obvious inversion. 
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teriorly are four little foveolate impiessions, hind margin slightly 
subsinuate; el 3 ^ni smooth and finely punotato-striate, six dona] 
striae scarcely impressed, lateral striae (seventh and eighth) obsolete, 
intervals scarcely or indistinctly paired, sparsely punctate, anterior 
tibiae tridentate, upper tooth smaller than the others ; stridulating 
rows on the propygidium* somewhat divergent behind, moderately 
narrow and finely striate ; pygidium smooth, very sparsely punctu- 
late, almost shining, with a single impressed point on either side 
near the base, which is very finely and shortly rugose-pimctidate 
with the medium dorstd portion smoother. Length 17 mm. 

“ Malange in Angola (Dr. P. Pogge). 

“ The frona is dull black and weakly wrinkled trans- 
versely, also somewhat punctate. The frontal carina is 
broadly interrupted in the middle. The front margin 
of the epistome is rounded, but feebly angulated forwards 
in the middle, perhaps shortened through use. The pro- 
thorax is roundly contracted towards the front, the dorsal 
surface entirely smooth, only weakly punctate towards the 
anterior angles. These are rectangular and little projecting. 
The engraved marginal stria extends only as far as the 
obtuse rounded posterior angles. The elytra are only 
weakly striate and ” (the striae are) “ of little depth, dis- 
appearing posteriorly and on the sides; the punctures 
on the striae are weak. The stridulating rows on the 
propygidium diverge posteriorly more than in H. ampins 
and are finely striate.” 

Described apparently from a single female. 

Except in the larger size given the description is very 
similar to that of the new species pundicollis from S. 
Rhodesia, but admitting that the epistome is worn down 
it might almost equally well apply to parumpunclatus Burm. 
which also occurs in S. Rhodesia. The females of the latter 
species attain to at least 16| mm. in length. Kolbe, how- 
ever, appears to have been familiar with parumpunctaius. 

Heteronychos lessor Reiche. 

Ferret et Galinier, “ Voyage en Abyssinie,” iii, 1847. 

(Plate XVIII.) 

? H. moiedus Thomson. Arch. Ent., ii, 1858, p. 68. 

? H. rudestriatm Fairm. Ann. Soc. Ent. Belg., 1893, 

p. 20. 
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J H. ascanius Klb. Entom. Nachricbten, xxvi, No. 21, 
1900, p. 330. 

Colour almost entirely fuscous or castancous; clypeus with 
a median point in front, margin only lightly reflexed and not dentate ; 
head very lightly impressed medially ; elypeus and anterior portion 
of fions closely rugulose, vertex of head smooth; clypeal carina 
elevated, widely and completely interrupted ; frontal carina coales- 
cing with clypeal on either side, extremely fine, transverse or shallowly 
arcuate medially; prothorax rather short, attenuate gradually 
from back to front, sparsely and sometimes obscurely punctate, 
the punctures coarser and more distinct anteriorly (in the three 
authentic specimens before me one, a female, shows the punctures 
much coarser than the other two, a male and female) ; marginal 
stria extending well round basal angles; scutellum impunctate, 
with or without a longitudinal impression ; el}rtra ampliate in apical 
three-quarters ; dorsal striae moderately impressed, coarsely 
punctate and distinctly paired; lateral striae obsolescent except 
basally; broader intervaJs more or less punctate, the second and 
fourth being practically impunctate in one specimen, sixth subserio- 
punctate throughout its length ; punctures on eighth interval fine 
and indistinct; stridulating bands rather broad in male, straight, 
even in width, with folds very slightly coarser basally; about the 
width of the rows apart basally and slightly divergent to apical 
margin; in the female the rows are considerably narrower; pygidium 
almost entirely smooth, but sparsely punctate close to basal margin 
and more closely in lateral angles ; in the female there is an impres- 
sion on either side towards the angles, a faint suggestion of a similar 
impression is present in the male; pygidial fold fine and simple; 
anterior tibiae without any intermediate, but with one basal denticle. 

10-12 mm. X 5J-6i mm. 

Abyssinia {Raffray), Senegal. Keiche’s type is from 
Abyssinia and is in the British Museum. Mr. G. J. Arrow 
Mndly compared a female from Senegal with the type 
before forwarding the British Museum material. 

Kolbe’s description of ascanius, based on a single female 
from Senegal, differs only in the fact that the eljrtral 
stnae are stated not to be paired (a variable characteristic 
m several other species). He suggests that ascanius Klb. 
^ probably a subspecies of parumpunctatus Bunn., which 
jossw closely resembles, and as he confesses elsewhere his 
entire lack of acquaintance with Beiche’s species, which 
certainly occurs in Senegal, the synonymy of the two 
Jiames is highly probable. 

TRANS. ENT. SOC. LOND. 1923. — PARTS III, IV. (jAN. ’24) G Q 
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H. rudestriatus Fairm. is from Abyssinia and is stated 
by Fairmaiie to resemble both pammpunctatiis and fossor. 
It appears probable that Fairmaire al^ was unacquainted 
with /o85or, from which species he distiimuished rmeslrialus 
by apparently translating Beiche’s description of the 
frontal carina (sens, ht.) “le front ne presente qu’une 
fine car^ne ondulde,” whereas rudestriatus is described 
as bearing two approximated tubercles on the frons, a 
description which more or less fits the specimens oi fossor 
I have examined. The colour of rudestriaiis, is, however, 
given as piceous-black, whereas the British Museum series 
of fossor comprises no specimens deeper than castaneous 
in colour. 

H. modestus Thomson is from Gaboon. It is stated by 
Thomson to be extremely near to ascanius Dej. (= ascanms 
Klb.), and the points of difference given appear to be very 
trivial : “ the head more strongly rugose, the prothoiax 
with the anterior angles more pointed, the scutellum 
sharper, the el 3 rtra shorter with the intervals more finely 
punctate and the tibiae strongly tridentate.” The inclusion 
of the latter characteristic is curious as Kolbe gives ascanius 
tridentate tibiae which are of course also a characteristic 
of fossor. Thomson describes modestus as blackish-brown 
so that the colour is evidently similar to or only slightly 
darker than ascanius. On the whole there appears little 
justification for regarding Thonoson’s species as distinct. 


Heteronyehus insignifleus sp. nov. 

(Plate XVIII.) 

Small species of the size and form of trielia Bhn. : castaneous, 
pectus, legs and other appendages for the most part ferrugineous; 
front margin of clypeus obtusely triangulate as in fossor Beiche, 
lightly reflexed, and weakly biarcuate from the front; frons and 
clypeus transversely rugose, not impressed ; clypeal carina obsolete 
and frontal carina very slender, hardly discernible, entire and 
shallowly arcuate medisdly; prothorax gradually attenuate from 
back and front, sparsely and shallowly punctate; marginal stna 
terminating in posterior angles; scutellum with a longitudinal 
median impression, impunctate ; elytra slightly ampliate in postenor 
three-quarters, striae deep, coarsely punctate and strongly paired; 
lateral striae weak and hardly impressed except basally ; intervals 
two, six and eight punctate ; stridulating rows moderately broad. 
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coarser basally where they are approximated; they diverge fairly 
strongly for not quite half their length and are thence aubparaJlel 
to the apical margin ; pygidium almost entirely smooth with a few 
punctures along the basal margin; pygidial fold slightly arcuate 
inwardly medially but not impressed; anterior tibiae simply 

tridentate. 

8-5 mm. X 4-5 mm. 

A single male, Abyssinia (Raffray). 

This species differs from Kolbe’s inadequately described 
puerUis from Angola, which is of the same size, in that the 
second, sixth and eighth intervals on the el 3 ^ra are dis- 
tinctly punctate, and, presuming the pygidium of the latter 
two species to resemble that of congoensis Klb., in that this 
segment is almost entirely smooth instead of rugulose in 
the basal half. The two specimens, are, of course, from 
widely different localities. 


Explanation op Plates XVI-XXI. 


PLATE XVI. 

Heteronychus. 
Structural details. 


PLATE XVII. 
HeUrmydius. 
Sexual divergence. 


PLATE XVIII. 


Male Armatures. 


Fig. 1, 
2 . 

3. 

4. 

5. 

6 . 
7. 


Heteronychus camerunus.. 
„ licaa. 

„ fossor, 

„ insignificm. 

„ pygidialis. 

„ abyssinicus. 

„ transvalicus. 



Eibjjlanatim of Plates. 


PLATE XIX. 
Male Armatviies. 


Fio. 1. Heteronychtu fovedatus. 


2. 

9f 

indotatns. 

3. 

99 

tenuidriatus. 

4. 

99 

amplipamis. 

6. 

99 

impudena. 

6 . 

99 

inopa. 

7. 

99 

obtuaifnma. 

8. 

99 

triatia. 


PLATE 

, XX. 


Male Armatuiee. 

Fio, 1. 

Heiefonyehm orator. 

2. 

99 

andersoni. 

3. 

99 

niger. 

4. 

99 

beiramia. 

6. 

99 

vix~sttiatua. 

6 . 

99 

diaaidena. 

7. 

99 

conaimUis. 

8, 

99 

cricetua. 


PLATE 

XXL 


Male AnnatureB. 

Fig, 1. 

Ueletonychms puncticottis. 

2. 

99 

airmlana. 

3. 

99 

moaambieua. 

4. 

99 

angolenaia. 

6. 

99 

congotnaia. 

6 . 

99 

parumpunctalus. 


a. orator, f. 1. 


b. „ 

f.2. 
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XX. On the Early Stages of Chr 3 rsiridia ripheus Lru. By 
H. ELTBiNaHAM, M.A., D.Sc., F.Z.S. 

[Bead October 17th, 1923.] 

Plate XXII. 

With the material kindly sent me by the Bishop of Mada- 
gascar, and referred to in my paper on the tympanic 
organs of this insect, there were included several larvae 
in various stages, a pupa in its cocoon, and a few fragments 
of the plant on which the larva feeds. 

The early stages of this, probably the most beautiful 
moth in the world, have been described, in some cases 
quite wrongly, but no figures of the larva and pupa have, 
so far as I am aware, been published. Previous references 
and some account of the errors made in former descriptions 
will be found in Saahnuller’s work, Lepid. v. Madag. 
Abhandl. Senckenberg. Naturforsch. Ges. rcvii, 1892. 

In the report of the International Congress of Zoology, 
August 1892, Pt. 1, p. 180, there also appears a short 
but interesting paper on the species, by M. R. P. Cambou6. 
He states that its great beauty has attracted the attention 
of the natives, who call it “ Lolonandriana,” which means 
the King Butterfly. M. Cambou4 found the larva on a 
species of Omphalea, of which the native name is “ Huzo- 
malay.” After a short description of the larva the author 
states that in the warm region of the Madagascar littoral 
the duration of the pupal stage is about a fortnight, and 
the moth hatches out in tHe middle of the night. In the 
higher regions from Im^rina to the centre of the island 
the insect is found in various stages from January to 
May, whilst in the lower and warmer parts it is found 
nwrly all the year round. The moth is on the wing from 
eight in the morning till five or six at night, and flies 
rather high. It remains quie.srent all night. 

M. Chauvin of Tamative, who obtained the specimens 
for me at the request of the Bishop of Madagascar, states 
in a Irtter that though occurring all the year round, the 
moth is most plentifd from May to July, and frequents 
ENT. SOC. LOND. 1923. — ^PABTS HI, IV. (jAN. ’24) 
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flowering trees. The larva is fully grown in about a month 
and in summer the pupal stage lasts two to four weeks,’ 
and in winter as much as three months. In the sun the 
moth is fuUy expanded in an hour, but takes two or three 
hours when in the shade. 

On Plate XXII I have drawn various stages of the 
insect from the examples sent to me. The figure of the 
egg, much magnified, was drawn from a specimen removed 
from the body of a female, and is therefore probably not 
fully matured. It is yellow and slightly flattened. There 
are eighteen longitudinal ribs, the intervening spaces being 
marked by exceedingly fine latitudinal striations. The 
smallest larva receiv^ is 22 mm. long, and the largest 
63 mm., the latter probably nearly fuUy grown. 

There seems to be no very marked difference in colour 
or pattern between the young and the old larva. The 
head is yellowish-brown, spotted with black, the first 
segment black, spotted with yellowish-brown, the second 
black, and the third nearly all black, but posteriorly on 
the dorsal region, yellowish-white. The fourth to the 
ninth segments are creamy white spotted with black in 
a manner too irregular for detailed description, but roughly 
conforming to the following pattern. A double row of 
dorsal spots, generally small and broken up, but coalescing 
into large and conspicuous spots on segments 7 and 8. 
Laterally there follows a fairly continuous row of small 
spots, about four on each segment, and beneath this a 
second row, smaller and less regular. Spiracles black and 
larger lateral spots on segments 7 and 8, followed by 
lateral-ventral lines, more or less coalescent. Prolegs 
tinged with deep yellow. Tenth segment shows more 
black than cream-colour, while the eleventh and twelfth 
are black laterally and ventrally. Anal area deep yellow 
with black spots. The larva has many long black spatulate 
processes. These fall off so easily that it is rather diflicult 
to decide their true number and position. Comparison of 
several examples seems to show that the first segment 
has none, the second and third eight, the fourth to the 
eleventh six, and the twelfth four. 

The young larva has a number of short bristles, especially 
along the lateral ventral area, but in the older examples 
these seem to be confined to the head, second segment, 
and legs. 

The pupa is umber brown, dark on head and wii^ cases, 
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lighter dorsally and on abdomen. The dorsal and abdo- 
minal regions are striped and spotted with black-brown, 
as shown in the figure, and the last segment bears four 
bristles. 

The cocoon is very large in comparison with the size of 
the pupa, and is formed of a beautiful and fairly regular 
network of brown silk, the texture of which recalls the 
appearance of a section of vegetable cellular structure. 
It would seem to afford little protection in view of its open 
mesh, though it is probably partly rolled up in leaves. 
A few particles of the larval excreta are entangled in the 
fabric. 

The plant on which the larva feeds has kindly been 
identified by Dr. A. 6. Bendle as Omphalea biglandulosa 
Muell. Arg. (Euphorbiaceae). The fragments sent were 
completely decolorised by the preservative, so that the 
colour shown in my plate may not be correct. 

It is interesting to compare this larva and pupa with 
that of Cydimon leilm from Trinidad, as described by 
L. Guppy, jun., in our Transactions for 1907, p. 405. The 
larva of this Wutiful Uranid feeds on Omphalea mega- 
carpa Hemsley. The egg appears to be very similar to 
that of ripheus, and is described as spherical, yellowish, 
and having about twenty longitudinal ribs. The larva 
when hatched is white with Hack transverse lines and 
downy hairs. After the first moult the spatulate processes 
appear, two on the second, four on the third, and two on 
the tenth segments. The head becomes reddish spotted 
with black. After the second moult two more spatulate 
processes appear (on the eleventh segment) and after the 
third moult two more (on the twelfth). Guppy states 
that after the third and fourth moults the larvae vary 
considerably in colour from yellowish to red-brown, while 
the spatulate processes increase in number. The pupa is 
described as yellowish-brown with black dots and lines, 
and the cocoon as a network of yellowish-red silk fastened 
between two leaves of the food-plant. 

The general similarity of the early stages of the S. 
American and Madagascar species, the association with the 
same genus of plants together with the resemblance of 
coloration in the imagines, would seem to indicate great 
antiquity and stability of characters, coupled with a very 
wide distribution of the ancestral form. I am indebted to 
oiy friends Mr. Tams of the British Museum and Com- 
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mandei Walker of Oxford for useful references to riphem 
and allied species. 


Explanation op Platk XXII. 

Egg, two apecimena of the larva, and the pupa and oocoon of 
Chrygiridia ripheus. The egg is much magnified, the remaining 
figures are natural size. 
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XXL On ike Tympanic Organ in Chiysiridia ripheus Dru. 

By H. Eltringham, M.A., D.Sc., F.Z.S. 

[Bead October 17th, 1923.] 

Plates XXIII-XXV. 

In the Cambridge Natural History, Inseota, Pt. II, 1889, 
the late Dr. Sharp called attention, on p. 419, to a curious 
structure which he had observed in the abdomen of species 
of Uraniidae.* His remarks are as follows : — 

“ In all the species of the family we have examined, we 
have noticed the existence of a highly peculiar structure 
that seems hitherto to have escaped observation. On 
each side of the second abdominal segment there is an 
ear-like opening (usually much concealed by overlapping 
scales) giving entrance to a chamber in the body; this 
chamber extends to the middle Une, being separated from 
its fellow by only a thin partition. At its anterior and 
lateral part is a second vesicle-like chamber, formed by a 
delicate membrane that extends as far forward as the base 
of the abdomen. There can be little doubt that this is 
some organ of sense, though it is much larger than is usual 
with Insect sense organs.” 

Ever since reading the above account I have hoped one 
day to have an opportunity of investigating the structure 
in riphms. During a casual examination of specimens of 
Geometrid Moths I discovered a similar cavity in the 
abdomen, and, on dissection, observed the complicated 
tympanic organ, now well known to exist in this and other 
families of the Heterocera. 

I had little hope that my discovery was original, and a 
smch through records, in which I was then, and have 
since been, much assisted by my friend Dr. K. Jordan, 
soon proved that I had not underestimated the activities 
of my fellow-naturalists. 

It is perhaps unnecessary here to describe all the known 

* Comm. iV alker has kindly called my attention to the fact that 
Dr. Shai'p’a first mention of the organ was at a meeting of the 
Cambridge Natural History Society on April 30, 1897, when he 
stated that he had observed it “ some years ago.” 

TBANS. ENT. SOC. LOND. 1923. — ^PARTS IH, IV. (jAN. ’24) 



444 


Dr. H. EUtringliam on 

references to tympanic organs. Swinton (Ent. Mo. Mag. 
14, p. 121, 1877) appears to have described, not very 
clearly, some of the external features. The same author 
referred to the subject at subsequent dates (1880 and 
1882), and it is mentioned by Minot (Anr. Joum. of Otol. 
4, p. 89, 1882). In 1909 (Zool. Jahrb. 27, Anat. p. 631) 
Deegener publkhed a paper on a new sense organ in the 
abdomen of the Noctuidae, but seems not to have made 
a very complete examination of the structure, and has 
since been shown to be incorrect in his account of the 
histology. Dr. K. Jordan in 1905 (Novit. Zool. 12, p. 506) 
made certain observations on the external structure in 
relation to the sexes. In 1911 F. Eggers (Sitzb. Natf. 
Ges. Dorpat, 30, p. 138) published a preliminary account 
of the organ in Noctuidae, which was followed in 1912 
by a similar short accoimt of the corresponding feature in 
Geometridae by Prof. v. Kennel (Zool. Anz. 39, p. 163). 
Friedrich Eggers then proceeded to investigate more fully 
the morphology and histology of the tympanal organs in 
the Noctuidae and other famOies of the Heterocera. This 
work was completed in 1913, but owing to certain delays 
it was not submitted for publication till 1914, when the 
War intervened and it was not until 1919 that the very 
elaborate and fully illustrated paper appeared, entitled 
“ Das thoracale bitympanale Organ einer Gruppe der 
Lepidoptera Heterocera ” (Zool. Jahrb. Jena, Anat. xli, 
pp. 273-376). In it the author gives a list of some 155 
species examined. The organ in varying degrees of com- 
plexity is thoracic in some groups and abdominal in others. 
It may be useful here to give a list from Eggers’ work of 
those families in which the structure has been observed. 


In the thorax : — 


Notodontidae. 

Thaumatopaeidae. 

Lymantridae. 

Noctuidae. 


Hypaenidae. 

Agaristidae. 

Nolidae. 

Cocytidae. 


Syntomidae (part). 
Arctiidae. 
Hypsidae. 
Lithosiidae. 


In the abdomen : — 

Drepanidae. Geometridae. Epiplemidae. 

Cyinatophoridae. Uraniidae. Pyralidae. 

Brephidae. 


If some common Geometer such as Xanthorrhoe 
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tanata be placed ia weak spirit, and examined from the 
side, under the stereoscopic microscope, an opening will 
be observed at the anterior end of the abdomen, close to 
its junction with the thorax. This is the external orifice 
of the tympanal organ. If now the thorax be carefully 
removed, and the forward portion of the abdomen cut 
oil at about the third or fourth segment, and this anterior 
part examined from the front, after removal of connective 
tissue, fat cells, etc., a paired structure will be seen, the 
most striking features of which are the two delicate tym- 
pana, which in certain angles reflect the light like small 
mirrors. Each has a rather elliptical shape with one side 
of the ellipse cut oil straight. This straight side is the 
external edge, and forms the anterior margin of the external 
orifice. The rounded part of what may be called the frame- 
work of the drum ia heavily bordered with chitin, whilst 
the straight distal edge appears to be more in the nature 
of a ligament. The rounded edges of the two drums 
nearly meet in the centre, and from these inner edges 
there arise a pair of chitinous bridges, one extending over 
each drum, from the central or inner cmved side to the 
outer straight ligamentous margin. At its origin on the 
inner edge the bridge is continuous with the chitinous 
framework of the drum, but where it joins the outer edge, 
it appears to be connected thereto by short muscles, or 
perhaps fibrous bands. The bridge is broader at its centre 
and ends than elsewhere. From its centre there drops to 
the drum a delicate nerve, the chordotonal thread. 

From this description it will be gathered that the opposite 
or posterior surface of the tympanum to that on which the 
nerve is attached, forms the anterior wall of the cavity 
whose external orifice can be seen in a lateral view of the 
moth’s body. The remaining interior surface of this 
cavity in the abdomen is formed by a bulbous invagination 
of the cuticle, sufficiently chitinised to preserve its shape, 
which is somewhat like that of the body of a kettle 
dmm. 

The side of the tympanum on which the nerve enters 
and over which the bridge lies is in the interior of the 
body, but apparently forms part of a tracheal vesicle, 
the chitin bridge serving to prevent pressure of internal 
organs on the drum. 

The two drums are not quite in the same plane, their 
inner margins being rather posterior to their outward 
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edges. So far as the nervous distribution is concerned 
there would appear to be a pair of nerve threads ariaing 
from the ventral cord and passing upwards and backwards 
to give off several branches, one of which passes to the 
chitin bridge, and running in the delicate connective 
tissue along its edge, ends in the chordotonal thread 
already referred to. 

In those species which have the tympanal organ in the 
thorax, a more complicated structure exists. The organs 
are in the posterior part of the metathorax, and each 
consists essentially of a modified tracheal vesicle carrying 
two drums or tympana. One of these is the true tym- 
panum with its chordotonal thread, and the other would 
seem to be a kind of resonator, which Eggers designates 
as the “ Gegentrommelfdl,” a word which I think might 
, conveniently be translated “ contratympanim.'' 

To those interested I would recommend a perusal of 
Eggers’ work on the subject, since any attempt at a full 
description of this double-drummed organ would occupy 
more space than is at my disposal. Having given some 
account of known forms of these remarkable organs, we 
may now turn to the Uraniidae, as a type of which I propose 
to describe the structure and histology of the tympanal 
orran in Chrysiridia ripheus. 

The Bt. Bev. the Bishop of Madagascar, who has in the 
past been a generous contributor to the Hope collections, 
kindly undertook, during a visit to this country, to obtain 
for me specimens of tMs moth, preserved in a manner 
suitable for histological investigation. For many reasons 
the consignment was delayed, and late last autunm I 
mentioned my requirements to Mr. W. F. H. Bosenberg, 
who promised to obtain, if possible, the desired material. 

■ I have to thank him for the great trouble he took in the 
matter, and for his ultimate success in obtaining the 
specimens, and I have also to thank the Bishop of Mada- 
gascar, since, through the medium of M. Herschell Chauvin 
of Tamative, his long-promised specimens arrived almost 
simultaneously with those from Mr. Bosenberg. What at 
first appeared to be an unnecessarily large amount of 
material ultimately proved to be a fortunate acquisition. 
Good histological preparations are difficult and uncertain 
of attainment with preserved specimens, and since, as 
will be described, the organs differ much in the two sexes, 
and the proportion of females secured was small, I could 
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hardl 7 have obtained satisfactory results from either of 
the consignments alone. 

Methods and Tedinique. 

My instructions to the collectors were to place the 
insects alive, or very fresh, in alcohol of about 90% mixed 
with half its bulk of a cold saturated aqueous solution of 
mercury bichloride. I am not sure whether this method 
was actually employed. The specimens arrived during 
my absence from Oxford, and since they might not have 
been fixed in the desired manner, they were given a bath 
of alcoholic mercury solution and afterwards placed in 
clean spirit. 

In any case the histological results were on the whole 
good, though probably inferior to what might have been 
obtained by using a variety of fixatives applied to fresh 
material, followed by appropriate method of staining. 
I should here make it clear that the preparation of such 
small and delicate objects as the tympanic nerves or 
chordotonal threads is a matter of some difficulty, and 
ample material is a necessity, for possible causes of failure 
are numerous and occur at all stages of the processes 
employed. The nerves themselves are ensheathed in a 
thin envelope of tracheal epithelium, unfortunately heavily 
nucleated, so that the staining is apt to obscure the nerve 
elements within. This envelope cannot be mechanically 
removed with much success, manipulation with the finest 
needles being somewhat like trying to handle with a 
crow bar the membrane beneath an egg shell. To see the 
nerve clearly longitudinal sections are necessary, and these 
must be extremely thin (2 to 3^) if they are to strike 
the nerve thread more than about twice. Correct orien- 
tation of so delicate an object in relation to the microtome 
knife is naturally difficult, and good results can hardly be 
expected from a few attempts. Added to this there is the 
difficulty that in order to see the object at all in the paraffin 
some of the surrounding tissue must be included, and this 
tissue is rather heavily chitinised, thus diminishing the 
chance of obtaining good sections. Nevertheless, with 
care and a sufficient number of preparations good results 
Me not impossible of achievement. For the benefit of 
those who are interested in these matters I might mention 
a method of orientating a delicate object which I have 
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foiind efFective. Let us suppose it is required to cut a 
longitudinal section of a thin fibre or nerve. It should 
first be stained with some easily washed-out dye such as 
eosin, so as to make it visible under the stereoscopic 
microscope. Having brought it to the right condition for 
embedding, the watch-gh^s of melted parafiin containing 
the object is brought under the stereoscopic binocular, 
using a black tile for a stage. The parafiin will first begin 
to solidify at the bottom of the watch-glass, and the 
object should be lifted slightly with needles so as to allow 
a moderate thickness of solid wax to form beneath it. 
By this time the wax will have begun to solidify round 
the edges, and a very thin steel straight-edge, such as a 
six-inch steel rule, is laid across the watch-glass so that 
its edge is exactly in line with the long axis of the object. 
With a needle a slight mark is made on the solid edge of 
the wax at each side, just where the straight-edge crosses 
the glass. The wax is then rapidly cooled by floating the 

f lass on water and finally plungi^ it beneath the su^ace. 

he wax being completely sohdified, a fine line is drawn 
with a needle across its surface, using the stra^ht-edge 
and the side marks already made. This line lies over, 
and gives the exact position of, the embedded object, and 
the block can then be mounted on the microtome so that 
the line is parallel with the knife blade, or, if transverse 
sections are required, at right angles to it. 

Though the device is of my own invention I do not 
claim any special originality for it, and other workers 
doubtless use it or some similar method; but I have 
often been asked by students for a means of correctly 
orientating an object in wax, and I can reconomend this 
as simple, and much more accurate in its results thad might 
be expected. For staining the nerve preparations here to 
be described 1 found the iron haematoxylin method the 
most satisfactory. Nerves were dissected out and lifted 
from the watch-glass by means of a fine pipette, transfened 
to slides rubbed over with glycerine and albumen, and 
placed on a 40° C. electric hot-plate to dry. At this stage 
it is well to draw with the writing diamond, under a low 
power, a small circle round the object, as an aid in finding 
it again quickly. Put the whole slide in absolute alcohol 
for ten minutes, gradually hydrate and transfer to 2% 
iron-alum solution for half an hour, wash, and stain m 
5% haematoxylin for at least an hour, wash, and difiet- 
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entiate in 1% iron-alum. Eggers obtained good results 
with safranin-0, differentiating in alcohol, but this method 
was not, in my hands, so successful. Apathy’s gold 
method and other formulae were tried, but with poor 
results. Some few preparations refused to take even the 
haematoxylin stain, but in the majority of cases it proved 
very effective. 


The Position and Structure of the Organ in the Male. 

Plate XXIII, fig. 1, is a sketch of a lateral view of part 
of the male abdomen, after partial removal of the scales. 
The first segment is indicated by the two small plates 
under 1. It will be noted that the second segment 
bears a thick pad of scales. These are large, densely 
packed and very numerous. The third segment shows a 
deep depression apparently leading forwards into a cavity 
beneath the scale pad. This is all that can be seen in 
such a view. If we now carefully remove the scales by 
scraping with a needle at their attachments, we shall 
obtain the preparation shown in %. 2. The posterior 
margin of the second segment is seen to be thickened and 
its outline deeply indented in a forward direction. We 
abo see a bladder-like structure, V, lying in the cavity 
formed by the depression of the third segment. It is 
for the most part a soft and rather delicate opaque mem- 
brane, but becomes transparent and still more delicate 
at T, which is the actual tjrmpanum. 

If we now cut out the whole side of the body over this 
area, clear away the fat, coimective tissue, etc., with 
which its iimer surface is lined, and turn it over so as to 
inspect the iimer side, we see what I have endeavoured to 
represent in fig. 3. What was the right side in %. 2 is 
now the left. The depression in the third segment is 
seen to form a more or less hemispherical chamber, C, 
through the wall of which can dimly be seen at F, the 
outline of the bladder-like structure, or tympanal vesicle, 
and the tympanum itself which looks paler owing to its 
tramparency. On cutting away the invagination of the 
cuticle of the third segment as along the dotted line in 
fig. 3, the under or inner side of the tympanal vesicle is 
shown as in fig. 4, the tympanum again appearing owing to 
Its greater transparency, though it is still on the other or 
outer side. The thin wall of the tympanal vesicle Is much 
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tougher than the tympanum itself, and in cutting it away 
great cate must be exercised to avoid rupture. If the 
operation be successfully performed the preparation will 
now have the appearance of fig. 5, which was drawn under 
a much higher power. At M is a somewhat concave band 
of radiatii^ muscle fibres. Their purpose is somewhat 
obscure, though, as they are attached to the membrane 
of the tympanal vesicle, they would seem to be capable 
of adjusting the tension of that structure. At Yc is the 
cut edge of the vesicle, Ct a mass of tracheal epithelium 
which at G forma a swelling containing a minute 
ganglion. From this ganglion there passes an extremely 
fine connection to JV, which latter is the tympanal nerve or 
chordotonal thread and is pointed like a tiny arrow-head. 
Both the fine connection and the chordotonal thread are 
provided with a delicate sheath of tracheal epithelium. 
The chordotonal thread is joined to the tympanum T at its 
pointed end. The nerve fibres connecting the t 3 rmpanic 
nerve to the ganglion are so delicate that so far I have 
been unable to remove them with the connection intact. 
The only practicable method is to mount them separately. 
Even the eyepiece micrometer becomes a clumsy instrument 
with which to measure this delicate connection, which, 
exclusive of the sheath and supporting cells, appears to 
have a diameter at its thinnest part of about •0005 mm. 

Let us now turn to Plate XXV, fig. 4, which represents 
a very highly magnified view of the ganglion and the tym- 
panic nerve. The figure is drawn from a longitudinal 
section of the |;anglion combined with a whole preparation 
of the tympanic nerve. The ganglion is at the lower part 
of the fi^e. Sh is the sheath of tracheal epithelium, which 
in its proximal part shows numerous excrescences, each 
contaimng a nucleus 8n, Ab it passes to the distal end of 
the nerve it becomes thinner and the nuclei flatter. I 
have not shown this membrane as spread over the nerve, 
since its nuclei would confuse the figure. The structure 
of the ganglion is not easy to analyse. Cell-walls are 
hardly at all viable in my preparations, and apparently 
Eggers found the same difficulty in studying the t 3 mipanal 
nerves of other moths. Judging by the two granulated 
nuclei Im, there are two large lateral cells. In the centre 
is a bipokr cell Sc, which, having become detached in the 
section, can be more easily distinguished, and its rather 
faint nucleus Sen can also be seen. For reasons which 
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will presently appear I am inclined to think that there are 
at least two of these central cells, and that my section has 
touched only one of them. Proximally it is drawn out 
into a bundle of fibres doubtless continuous with the 
main nerve connection, while distally it diminishes to a 
delicate strand or axis fibre (already referred to) for ming 
the core of the connection between the ganglion and the 
tympanic nerve. The remaining structure of the ganglio n 
is peculiar and rather difficult to observe. In the drawing 
several broad curved dark lines are shown, L. These appear 
to be the indications of a kind of laminated structure. 
If a hyacinth bulb be cut in two similar lines are seen 
indicating the cut edges of the scaly leaves, and if one 
of these ganglia be mounted under compression the appear- 
ance is very like that of a crushed bulb. If, however, such 
a crushed preparation be stained with haematoxylin the 
efiect is not that of scaly leaves, but still appears as black 
lines, from which I can only conclude that the ganglion 
contains concentrically arranged rods of a chromatophilous 
nature. Where the ganglion tapers off to the connecting 
thread two small nuclei are seen, and these I take to 
represent sheath or supporting cells. 

We now reach the chordotonal thread in which the 
most conspicuous structures are the two little ribbed 
fusiform bodies SS, shown in the drawing. These or 
similar structures have been observed in all chordotonal 
organs, and have been named “ scolopales ” by Graber. 
They are hollow bodies, said to contain fluid, and in trans- 
verse section show an internally ribbed structure. Eight 
such ribs were found by Eggers in the forms he eicamined. 
Through the centre of the organ a delicate nerve filament 
passes. In the chordotonal threads of moths the number 
of these scolopales seems always to be two, and as Eggers 
has observed, one is alwa)m somewhat larger than the 
other. In the drawing (fig. 4) it will be noted that the 
proximal end of the scolopale is produced into a peg-like 
form. This terminal process is very transparent and not 
see in all preparations. The opposite end seems 
solid and always stains deeply. It is produced into a 
m^ent of extreme delicacy, which also takes the stain, 
and can in most preparations be traced for some distance 
^ the substance of the chordotonal thread. It should 
ere be noted particularly that the dark solid end of the 
^lopale is distal, and it is so shown in all Eggers’ draw- 
ENT. 800. lOND. 1923.— PARTS m, IV. (jAN. ’24) HH 
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ings. We shall letum to this point in describing the 
chordotonal thread of the female. 

The remainder of the tympanic nerve shows a faintly 
fibrous structure, containing several pale nuclei, followed 
distaUy by elongated, proximally rounded, and darkly 
staining bodies, which end distally in two bundles of very 
delicate fibres also taking a deep stain. The sheath of 
tracheal epithelium is here extremely attenuated and 
permits a clearer view of the nerve structures. 

Eggers points out that in other chordotonal organs as 
also in those of moths which he has investigated, the 
essentisd structures seem to be a bipolar sensory cell, 
proximally connected with the central nervous s}^tem and 
distally tapering into the scolopale, the latter being distally 
attached to a third body called a “ cap cell.” The other 
nuclei frequently observed must be regarded as belo nging 
to sheath cells, supporting cells, and other accessory 
bodies. For this reason we must suppose that the bipolar 
cell whose nucleus is marked Sen in fig. 4 is, as I have 
already hinted, one of two which connect respectively 
with the two scolopales. The cap cells ate not clearly 
evident, unless we so regard the elongated stained bodies 
shown in the distal portion of the figure. 

The Position and Structure of the Organ in the Femak. 

It now remains to describe the corresponding organ in 
the female, and here we shall see marked differences from 
that of the male. Plate XXIY, fig. 1 , is a sketch of a lateral 
view of part of the abdomen at its junction with the 
thorax, after partly removing the scales. The most con- 
spicuous feature is a large fiap-like evagination of the 
metathorax, projecting posteriorly over the first and part 
of the second abdominal segments. 

The posterior edge bears a fringe of scales and hairs, 
though these are not so dense as in the scale pad which 
covers the tympanic organ of the male. If this structure 
be cut away we see beneath it a vesicular body, fig. 2, 
Tv, apparently for the most part biuied in the second 
segment. Its surface is smooth, comparatively hard, and 
chitinous, while anteriorly it possesses a semicircular 
thickened margin which forms the framework of 
tympanum T, In the male the tympanum is so placed 
as to be nearly parallel with the general lateral plane of 
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the insect’s body. In the female it faces more forward 
so as to be nearly in a transverse plane. Fig. 3 shows a 
more magnified view of the tympanal vesicle removed 
from the body, with part of the cuticle C of the second 
segment, and as viewed from the anterior position. The 
tympanum is now more distinctly seen and the tympanic 
nerve N can with favourable lighting be observed on its 
under surface. 

If the preparation be now turned over, the rest of the 
tympanal vesicle can be seen projecting into the body 
cavity. Unlike the soft and membranous vesicle of the 
male it is hard and chitinous and of a globe-like formation. 
Cut away the greater part of it and we have the view 
illustrated in fig. 4, still more highly magnified, where Tv 
is the remains of the vesicle, C the cuticle, now seen from 
the inner side, T the tympanum, and N the tympanic 
nerve or chordotonal thread. In this case the tympanal 
nerve, while arising from a position similar to that in the 
male, is without any accessory ganglion. Moreover, 
whereas the tympanum of the male is a delicate membrane 
showing little structmre, that in the female exhibits in the 
area immediately surrounding the attachment of the 
nerve, a dotted and opaque appearance, due to the presence 
of numerous heavily nucleated cells which project on the 
external side, i.e, the opposite side to that on which the 
nerve is attached. 

At fig, 5 I have shown the appearance of a small piece 
of the tympanum viewed from the inner side, and at 
fig. 6 a section of the same, showing the nucleated external 
prominences, which as will be noted have small setae 
arising from their surfaces. The finer structure of the 
female chordotonal thread is shown at Plate XXV, fig. 1. 
It has a sheath of tracheal epithelium which, from its 
proximal end to the first enlargement, is ringed with 
irregular ridges, which in this figure are only shown in 
section, but partly in a surface view at Sh, figs. 2 and 3. 
Except for its crinlded and irregular form one might compare 
it with an armoured hose-pipe. It contains many irre^ar 
darldy staining nuclei, which unfortunately much obscure 
a critical examination of the nervous structures within, 
far as the first enlargement of the chordotonal thread 
nerve appears to be of the ordinary fibrous structure. 
It then becomes swollen and shows distinctly the 
two scolopales S, and certain large nuclei Ln, of which 
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three are visible in this preparation. The more distal 
of the scolopales is seen to taper off into a very 
delicate axis fibre which, expanding into the second 
enlargement, finally tapers off again to its point of attach- 
ment upon the tympanum. In this distal portion both 
large and small nuclei are seen, and a generally fibrous 
structure. In describing the male chordotonal thread it 
was pointed out that the most extensively dark-stained 
ends of the scolopales were distal. Now in the preparation 
shown in fig. 1 the reverse is the case, although both ends 
take the stain to some extent. And here it must be 
stated that the general shape of the tympanic nerve in 
the female is very irregular and variable. It can scarcely 
even be said that fig. 1 shows the commonest form, at least 
so far as my preparations indicate. Other examples show 
the first swelling of the organ, not 85nnmetrically placed, 
but in the form of a lateral expansion of the thread, as 
in figs. 2 and 3, which are from two other preparations, 
each peculiar in form. In these two examples the second 
enlargement is broken away, but its relative position is 
towards the top of the figure. In fig. 3 the sheath obscures 
the imderlying tissues so completely that only the scolo- 
pales can be seen. Nevertheless, all three preparations 
and also others not figured show the darker-staining 
portion of the scolopales proximal instead of distal as in 
the male, and moreover the smaller of the two scolopales 
is also proximal and not distal as in the other sex. In 
other words, the scolopales appear to be reversed in position 
in the female. What the significance of this may be I am 
unable to suggest. Before asserting that it is the normal 
condition I steuld prefer to have many more preparations 
than my present material affords. An idea which almost 
inevitably suggests itself is that the tympanal organ may 
be sormd-receptive in one sex and sound-productive in 
the other, but we do not at present know that one sex of 
ripheus makes a noise of any kind, nor, so far as I am 
aware, are typical chordotonal nerve structures associated 
with sound-producing organs. So far as sound-production 
is concerned we should expect to find some muscular 
mechanism in connection with the tympanum, and this we 
certainly do find in the male (see Plate XXIII, fig. 5), but 
the male scolopales have the normal orientation, and the 
homologous organs in other moths are generally similar 
in both sexes, and it has not been suggested that these are 



the Tympanic Organ in ChrysirHia ripheus. 455 

other than sound-receptive. Much further observation of 
the living animal is necessary before we can profitably 
discuss the problem. 

At Plate XXV, fig. 5, 1 have shown semidigrammatically 
the general nerve connections of the tympanal organs in 
the female. At Tg are the coalesced thoracic ganglia 
from which the central nerve cord Cn passes backwards 
to the abdominal region. Several branches are given off, 
not all of which are indicated, but at Ba is a delicate 
ramus which is the only connection I can find leading to 
the margin of the connective tissue bordering on the 



tympanmn, and I take it to be the branch leading to the 
tympanic nerve. In spite of the apparent difference of 
structure in the two sexes, the vesicles are of essentially 
similar formation as I have illustrated in text-figures 1 
and 2. Fig. 1 is a diagrammatic section of the female 
organ. I is the integument of the second abdominal 
segment which is seen to bend sharply backwards and so 
surround the vesicle V, the cuticle C of which lines the cavity 
so fonned. This cuticle is itself lined with delicate tracheal 
epithelium, which, extending across at T, forms the tym- 
panum. P is the evagination of the metathorax which 
forms a cover for the tympanum. At text-figure 2 a 
similar section of the male organ is shown. The invagina- 
lon of the abdominal integument 7 is shallower, forming a 
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mere depression. V is the vesicle with its cuticle 0, thinner 
and less globular in form than in the female, but fomung 
the small tympanum at T. F is a. mass of fat and muscle 
cells adjacent to the anterior wall of the vesicle, and Cs 
is part of the pad of covering scales. 

As in so many anatomical investigations, so in this, we 
may arrive at more or less satisfactory conclusions as to 
the structure and histology of an organ, but the manner 
and extent of its functions remain in a great measure in 
doubt. Eggers devotes some space to the function of 



these organs, but comes to no very certain conclusions 
in regard to them. That some insects can hear has been 
shown by Eegen’s experiments on LiogryUus campeslris 
(Zool. Anz. 40, p. 304, 1912) in which the females were 
only uninfluenced by the chirping of the males, when their 
auditory organs had been removed. Several experiments 
on the hearing powers of moths have been described, but 
apparently none have been carried out so as to eliimnate 
all sources of error. We know that some moths and 
butterflies do make noises {Ageronia, Aegocera, Hdws 
■ vrasinam, etc.), but the power so far as at present known 
IS rare, wl^t the presence of tympanal organs is of common 
occurrence. Chordotonal organs have been detected in the 
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wings, antennae, legs, and bodies of various insects, notably 
by Vogel in the wings of Lepidoptera (Zeit. Wiss. Zool. 
100, p. 210, 1912), and E^ers recalls the presence of 
swollen nervures in the wings of many species, such dilations 
being possibly connected with the chordotonal organs found 
in the wings. Probably in the present imperfect state of 
our knowledge of insect senses, we can do little more than 
record the fact that these peculiar nerve structures, or 
scolopales, are prominent features of organs which in 
Orthoptera we ^ow to be auditory, and that their pres- 
ence in moths in conjunction with tympana and tracheal 
vesicles strongly supports the view that such moths can 
hear. As to the sounds which they are adapted to detect, 
we must remember that just as our eyes are sensitive to 
only a limited range of the spectrum, our ears can respond 
to sounds of only a certain range of vibrations. The 
sounds that a moth can hear may sometimes be beyond our 
range. Insect senses are liable to be highly specialised, 
and though probably similar to our owm in kind, may be 
adapted to receive physical impressions to which our own 
senses are not always able to respond. 


Explanation op Plates XXIII-XXV. 


PLATE XXIII. 

Fio. 1. Lateral view of anterior part of abdomen and part of 
metathorax of ^ Chrysiridia ri'^us. 1, 2, 3, segments of the 
abdomen. 

Fio. 2. The second and third abdominal segments after removal 
of the scale pad. V, the tympanal vesicle ; T, the tympanum. 

Fig. 3. View of the inner side of the depression in segment 3. 
C, the abdominal integument ; F, the tympanal vesicle seen through 
the chitinous integument. 

Fig. 4. Same as fig. 3, but with the abdominal integument cut 
away to show the vesicle V. 

Fig. 5. Same as fig. 4, but more highly magnified, and part of 
the tympanal vesicle cut away. Fc, the cut edge of the vesicle; 

M, band of muscle fibres; Ch, chitinous ridge; T, tympanum; 

N, chordotonal thread; O, the ganglion; Ct, mass of connective 
tissue and tracheal epithelium. 

Note. — ^The magnifications vary, but some idea of the actual 
sizes may be gathered from the length of the chordotonal thread 
N, fig. 5, which is •! mm. 
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PLATE XXIV. 

Fig. 1. Lateral view of anterior part of abdomen and part of 
metathorax of $ Chrymridia ripAeiu. 1, 2, 3, abdominal segments; 
Thp, the evagination of the metathorax covering the tympanum. 

Fig. 2. The same with the metathoracic evagination removed. 
1, 2, abdominal segments; Tv, the tympanic vesicle; T, the 
tympanum. 

Fig. 3. The vesicle with surrounding tissue removed from the 
body and seen from a more anterior point of view. More highly 
magnified. C, the abdominal integument; T, the tympanum; 
N, the choidotonal thread seen through the tympanum. 

Fig. 4. Same as 3, but turned over and viewed from inner side, 
the inner half of the vesicle cut away, and more highly magnified. 
C, the abdominal integument; Tv, the remains of the tympanal 
vesicle ; T, the tympanum ; N, the chordotonal thread. 

Fio. 5. A small piece of the tympanum, stained with haema- 
toxylin and showing the nuclei. 

Fig. 6 . A section of the tympanum showing the nucleated pro- 
jections and their processes. 

N<te. — ^The magnifications vary, but some idea of the actual 
sizes may be gathered from the thickness of the tympanum, fig. 6, 
which is -008 mm. including the projections. 


PLATE XXV. 

Fig. 1. The chordotonal thread of the $ Chrysiridia ripheus. 
Sh, sheath of tracheal epithelium; N, nuclei of nerve; Ln, nuclei 
in first enlargement ; S, S, scolopales ; Sn, sheath nuclei. 

Fig. 2. First enlargement of $ choidotonal thread of another 
example. Lettering as before, 

Fig. 3. Ditto from another example. 

Fig. 4. The chordotonal thread of the (J Chrysiridia ripheus. 
L, Dark staining lines of the ganglion ; Ln, large nuclei in ganglion ; 
Sh, the sheath of tracheal epithelium; Sn, sheath nuclei; Sc, 
bipolar cell ; Sen, nucleus of same ; S, S, scolopales. 

Fig. 6 . Diagram of nerve coimections. Tg, the thoracic ganglia; 
Gn, central nerve cord ; Va, the tympanal organs ; Ba, the auditory 
nerve branch (7). 

Note. — ^Length of $ chordotonal thread -222 mm. Length of 
a scolopale -01 mm. Length of (J nerve without ganglion -1 m®- 
Diam. of axis cylinder joining (J ganglion to chordotonal thread 
•0005 mm. Length of ganglion in ^ '133 mm. 
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XXII. Ow the Oriental Carabidae of the “ Eeise Novara.” 

By H. E. Andrewks. 

[Read Nov. 21st, 1923.] 

In the course of its voyage round the world during the 
years 1857-9 the Austrian frigate “ Novara ” amassed a 
vast amount of material for subsequent examination. The 
species of Coleoptera numbered 1389, all of which were 
dealt with by Dr. Ludwig Bedtenbacher, who described 
the new ones and determined the remainder, his Memoir 
on th em appearing in the year 1867. This was a work of 
considerable magnitude, and the descriptions of the new 
species of Carabidae — all I am competent to speak of — 
were well done. It is not surprising, however, to find 
some mistakes in identification, as indeed the author 
himself seems rather to have anticipated. I have for long 
suspected the identity of some of the species mentioned, 
and, through the coiutesy of Dr. K. Holdhaus, who has 
sent me from the Vienna Museum practically all the speci- 
mens I desired to see (for the loan of which I am much 
indebted to him ), I have been able to make some correc- 
tions, an account of which, along with sundry notes, is 
set forth in the following pages. In addition to errors 
of identification, there are clearly some errors regarding 
locality, which I refer to in the appropriate places. 

It may be of interest to note here that most of the speci- 
mens from Hong-Kong appear to have been given to the 
expedition by J. C. Bowring, the British Consul, who 
subsequently presented his large collection to the British 
Museum. The evidence of this lies in the labels, various 
specimens in the collection of the expedition bearing a 
number which in most cases corresponds with the munber 
on similar specimens in the British Museum collection. 
Wherever I found such correspondence, I have put this 
number in a parenthesis after the locality. 

The species of Carabus from North China are excluded, 
but my notes refer to all the other Eastern Carabidae, 
the species being numbered as in the Memoir. 

29. Casnonia chaudoiri Boh. Hong-Kong (No. 760). 
1 have not seen the type of this species, but the example 
agrees with the traditional identification. 

TRANS. ENT. SOC. LOND, 1923. — ^PABTS HI, IV. (jAN. ’24) 
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30. Ophionea eyanoeephala F. Hoi^-Kong. This is 
incorrect, the species being 0. interstitialis Schm.-Goeb. 
{Faun. Col. Birm. 1846, 20). 

31. Drypta lineola Dej. Manilla. Correct, but the 
species was first described by W. S. Macleay (Ann. jav. 
1825, 27). 

32. Hacroeheilus tripustulatus F. Hong-Kong (No. 26]. 
= Macrochilus trimaculatus Oliv. (Enc. M6th. Ins. ii, 
1790, 347, t. 179, f. 11; Andr., Arm. Mag. Nat. Hist. 
(9), vi, 1920, 496-7 and 502). 

33. Planetes eruelfer Bedt. Hong-Hong. = Macro- 
Mus astericus White (Ann. Mag. Nat. Hist, xiv, 1844, 
422), as was pointed out long ago by Chaudoir (Rev. et Mag. 
Zool. 1872, 172). 

34. Omphra hirta F. Madras. 1 have not been able to 
deal satisfactorily with this genus at present, but 1 have 
seen the type of the species in question at Copenhagen, 
and I think the identification is correct {vide Trans. Ent. 
Soo. Lond. 1921, 163). The example is a The distribu- 
tion seems to be confined to South India and Ceylon. 

35. Omphra pUosa Klug. Ceylon. I have not seen 
the type of this species, but I have an example which Dr. 
W. Horn kindly compared with it. The identification 
here is certainly erroneous. The example is a and it 
seems to agree in most of its characters with 0. hiria F., 
but the puncturation of the prothorax is denser along the 
sides and base, the elytra are a little wider and flatter, 
and the punctures along the sides of the striae not so close 
together. I have similar specimens both from MadrM 
and Ceylon in my own collection and hope to refer again 
later on both to this example and the preceding one. 

37. Pberopsophus bimaeulatus F. Ceylon. Tms species 
should be referred to Linnaeus, with whose type, now in 
the collection of the Linnaean Society, the two examples 
from Ceylon agree well. 

38. Pberopsophus lavanus Dej. Java. Agrees with 
the t 3 rpe, which I have seen. 

39. Braehinus chinensis Chaud. Hor^-Kong. There 
is now no example of this species to be found in the Novara 
collection. 

40. Braehinus scotomedes Redt. Hoi^-Kong (No. 
but I cannot find any corresponding number in 
British Museum Collection). Bates (Trans. Ent. 
Lond. 1873, 305) and Chaudoir (Mon. des Brachynides> 
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p. 53) have both referred to this species, which appears to 
be fairly well known. The colour of the prothoraz varies 
from testaceous to red, and it is sometimes quite broadly 
bordered with black. As far as I am aware it is confined 
to Southern China and Japan. 

45. CalleidalepidaBedt. Hong-Kong. Chaudoir thought 
that this species was possibly a variety of C. chloro- 
ptera Dej. (Mon. des CaUidides, p. 112). I have recently 
seen the type of the latter species and think he is right. 

47. Metabletus glabratus Dufts. Madeira and Manilla. 
I have not seen the Manilla specimen, which is not in a 
condition to travel. Dr. Holdhaus, who has made a special 
study of the genus Microlestes (to which Duftschmd’s 
species belongs), informs me that, as might be expected, 
it has nothing to do with M. gkbratus, but belongs to a 
new species nearly allied to M. annamensis Bates, though 
differing in the form of the oedeagus. It appears that in 
both species, as in the European M. fissuralis Rttr., there 
is in the ^ on the middle of the last ventral segment a 
s mall granulate patch, absent in all the other Eastern 
species examined by him. 

49. Lebia ohinensls Boh. Hong-Kong (No. 192). Agrees 
with type. 

53. Hoehtherus angulatus Schm.-Gioeb. Java. ~M. 
MraspUotus Mad. (Arm. jav. 1825, 25). For the synonymy 
vide Andr., Trans. Ent. Soc. Lond. 1919, 163. 

54. Moehtherus Immaeulatns £edt. Java. The type 
is unique and I have seen nothing quite like it elsewhere. 
The genus is evidently Dolichoctis, but the author’s com- 
parison of it with D. {Moehtherus) rotundatus Schm.-Goeb. 
is misleading, for it is rather larger, not smaller, than that 
species, the form of the prothorax is very different, and 
the side border of the elytra is not very much narrower. 
In size and shape this species seems most nearly alhed to 
D. tetrcKolon Chaud. The head is nearly similar, the frontal 
foveae slight but evident, with some faint cross striation, 
the eyes a little less prominent. Prothorax distinctly 
Mrrower, more contracted in front than behind, sides of 
^e less reflexed, apex a little more deeply emarginate, 
front angles more acute, sides uniformly rounded, without 
trace of sinuation before the hind angles, which, though 
obtuse, are not rounded, the marginal setae practicaUy 
on the border, the explanate margin rather narrower in 
front, but quite as wide behind, median line, transverse 
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basal impression, and foveae all a little less marked. Elytra 
similar in shape and in the striation, but a little mote 
emarginate on each side at apex ; of the pores on interval 3 
I can only say that I think there is a very small one at 
about middle and on the middle of the interval. 

M. immaadatus Chaud. (Ann. Soc. Ent. Belg. xii, 1869, 
243) is quite another species, and for this I propose the 
new name of M. asemus. 

58. Anthla sexguttata F. The example cannot be found. 
Dr. Holdhaus thinks, as I do, that a mistake has been 
made in attributing this species to Ceylon. I believe it to 
be confined to India. 

64. Searites Indus Oliv. Ceylon. The specimen is lost, but 
there is no reason to doubt that it was correctly identified. 

66. Clivina lobata Bon. This specimen has also dis- 
appeared, but if it came from Shanghai, as alleged, it 
seems extremely unlikely to belong to l^nelli’s species, 
of which I have recently given some account elsewhere 
(Ann. Mus. Civ. Gen. 1922, 392). 

69. Craspedophorus eyaneus Schaum. Hong-Eong (No. 
481). The species belongs to Motchulsky’s genus TiMisia. 
The specimen came from the Bowring collection, as did 
Schaum’s type, and various examples now in the British 
Museum. 

70. Craspedophorus tomentosns Dej. Another lost speci- 
men. The species was first described under this name by 
Vigors (Zool. Mag. i, 1824, 537, t. 20, f. 1.), and is the 
same as C. anguJatus F., on which I have previously com- 
mented at length (Trans, Ent. l3oc, Lond. 1919, 125). 
Bedtenbacher gives Java as the locality, but I think there 
is probably another error here, as the species seems to be 
confined to India and Ceylon. 

71. Craspedophorus msndarinus Schaum. Hong-Kong 
(No. 480). I have not seen the type, but it also came 
from the Bowring coition. No doubt correctly identified. 

72. Craspedophorus (Faronomerus) tumatus Schaum. 
Hong-Kong (No. 60). Agrees with t 5 rpe, also from the 
Bowring collection, ^haum’s genus Peronomerus, to which 
the species belongs, is quite distinct from Craspedaphorm. 

73. Epomls duvauceli Dej. Hong-Kong (No. 1619). 

This proves to be an example of ChlSenms nigricans Wied. 
(Germ. Mag. iv, 1821, 110). So far as I am aware, Dejean s 
species is confined to India. , . 

74. Chlaeidus bimaeulatus Dej. Hong-Kong. This is 
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C. lynx Chaud. (Bull. Mosc. 1856, iii, 199), treated by its 
author as distinct, though it is not more than a colour 
variety of Dejean’s species. 

75. Chlaenius vulneratus Dej. Hong-Kong (No. 277). 
This is a specimen of C. mtcans P. (Ent. Syst. i, 1792, 161) 
= C. bigiUUUus Motch. (Etnd. Ent. iii, 1854, 63) = svb- 
hamatus Chaud. (Bull. Mosc. 1856, iii, 211). C. vulneratus 
Dej. is at present known only from India. The type of 
C. micans, which I have examined, is in the collection of the 
Paris Museum. 

76. Chlaenius hiigeli Redt. Calcutta. The label reads 
“Hiigel 34.” As pointed out by Chaudoir in his 
Monographic des Chleniens (p. 8), this species is identical 
with Chlaenius xanthacrus Wied. (Zool. Mag. ii, 1, 1823, 
51; Andr., Trans. Ent. Soc. Lond. 1921, 170). It does 
not belong to the genus Chlaenius and in 1919 (Ann. Mag. 
Nat. Hist. (9), iii, 480) I proposed for it the new genus 
Lomasa. 

77. Chlaenius puleher Redt. Hong-Kong. Pigured on 
Plate I, where the specific name, preoccupied by Nietner, 
is changed to feriecMus. The species occurs elsewhere in 
China and also in Japan : it seems to be quite well known. 

78. Chlaenius orientalls Dej. Ceylon. I have com- 
pared this specimen with examples of C. quadricohr Oliv. 
(= orientalis Dej.) and C. laetus P. : it appears to me to 
agree very well with the latter. There is no locality label, 
and I think this insect came from S. Africa and not from 
Ceylon. 

79. Chlaenius quadricolor P. Cape of Good Hope. 
Like the last, this specimen belongs, not to the Eastern 
C. quadricolor Oliv. and P., but to the S. African C. 
ladus F. 


80. Rembtts politus P. Java. The specimen resembles 
in size the Javan examples of Diphchila laevigata Bates 
(Ann. Mus. Civ. Gen. 1892, 326) referred to in a recent 
paper of mine (Ann. Mag. Nat. Hist. (9), ix, 1922, 283), 
and I consider that it belongs to that species. The 
prothorax is not wider than in the typical form, but the 
hind angles are less rounded. The basal foveae are short, 
not reaching base, converging slightly forwards as in 
ineBigata, not long and parallel as in polita ; the sides of base 
are oblique as in laevigata. 

It really differs from the other Javan specimens only in 
Its rather narrower form and the slightly more evident 
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hind angles of the prothorax. An example in my collection 
from Sumatra is almost exactly similar. 

81. Rembus impiessus F. Manilla. This proves to be 
an example of Diplochila colossus Bates (Ann. Mus. Civ, 
Gen. 1892, 326). Notes on both these species, of which I 
have seen the types, will be found in my paper quoted above 
(pp. 285 and 286). 

82. Rembus zeelandieus Bedt. When Bates was describing 
his Diplochila gigas (Trans. Ent. Soc. Lond. 1873, 
256) from China and Japan, he could see little difEerence 
between Bedtenbacher’s species and his own, but, as 
the former was alleged to come from New Zealand, he gave 
the Chinese species a new name. Yon Heyden also 
thought the two species probably identical (Deutsch. Eat. 
Zeitschi. 1879, 330). In view of various other errors 
regarding locality 1 feel no doubt that D. zedandica actually 
came from China; Dr. Holdhaus tells me that the type, 
which I have not seen, agrees well with a Chinese specimen, 
which 1 sent to Vienna some time ago and which he kindly 
compared with it. 

88. CycloMmus flexuosus F. Hong-Kong (No. 721). 
When referring to the types of the two Indian species of 
this genus, C. jlemosus F. and C. suturalis Wied. (Trans. 
Ent. Soc. Lond. 1921, 153 and 166), I mentioned examples 
from Hong-Eong as belonging doubtfully to the former. 
I have now compared considerable series of the two Indian 
forms with sixteen specimens labelled “ Hong-Kong ” and 
“ China ” ; these latter include examples in the British 
Museum, Cambridge University Museum, the “ Eeise 
Novara ” example, and specimens in my own collection. 
As a result of tins I think the Hong-Kong examples form a 
distinct species, for which I propose the name of C. inustus, 
though the structural characters separating it bovoflexuosus 
are not very marked. The new species is intermediate in 
size between the two Indian ones; in form it resembles 
flexuosus, the elytra proportionately a little shorter, with 
more rounded sides, the striae less deep ; the pattern on the 
elytra similar to that of suturalis, but with an even narrower 
black discal band. 

The differences between the three species may be shown 
in tabular form as follows : 

1(2). Form very short oval, the front angles of prothorax acute 
and very little rounded. Colour light straw, side maigins 
of prothorax pale testaceous; base of elytra to stria 5 on 
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each side brown, interval 1 and a rather narrow zigzag band 
on dish, extending on each side to stria 6 black. Average 

length 7*5 mm sufuralis Wied. 

2(1). Form elongate-oval, front angles of prothorax distinctly 
rounded. Colour dark straw, side margins of prothorax dark 
testaceous to dark red. 

3(4). Side maigins of prothorax deep red; base of elytra on each 
side to stria 6, interval 1, a zigzag band on disk, broad at 
middle, but frequently narrowing to sides, where it generally 
reaches margin, a small spot on each side near apex, and 
a good part of interval 9 black. Average length 9-0 mm. 

flexuosua F. 

4(3). Side margins of prothorax dark testaceous; elytra coloured 
as in suturalis, but with rather darker basal patch and 
narrower discal band. Average length S’O mm. 

inuetus sp. nov. 

In addition to the Chinese examples there are in the 
British Museum two specimens labelled “ India ” ; I have 
found two others in the collection of the Indian Museum 
labelled “ Chandipore, Orissa Coast {F. H. Gravely),” and 
one example labelled “ Inde ” in the collection of Mr. R. 
Vitalis de Salvaza. 

Examples taken by Mr. B. Yitalis de Salvaza in Laos, 
at Pak Lay and at Dom Toum near Khone, belong to this 
species : one of those from Pak Lay is unusually dark in 
colour and is also very convex, with deep striae. Another 
example taken by Commander Walker in Namoa Island, 
Chusan Archipelago, is very small (7-0 mm.) and light in 
colour, the elytral pattern having almost disappeared. 
These seem to be varieties only of the same species. 

89. Orthogonius xanthomerus Bedt. The specimen re- 
ceived from Vienna is labelled as being probably the tjrpe, 
which is stated to have been taken at Hong-Kong by 
Ritter von Frauenfeld ; as it bears the label “ Frfld, 8^66,” 
there is every reason to suppose that this is correct. It 
was compared hy the author to 0. femoratus Dej., and this 
uo doubt induced Chaudoir, who did not know it, to put it 
near that species in his Monograph (Ann. Soc. Ent. Belg. 
»v, 1871, 124). The group to which Dejean’s species 
belongs is characterised, by the presence of four setae at 
the apex of the ligula, and in xanthomenis the setae have 
disappeared ; at the apex two large pores are visible, but I 
cannot detect any others, and I think the species will fit 
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best into Cbaudoir’s insularis group, near 0. dispar Bates 
(Ann. Mus. Civ. Gen. 1892, 401). To facilitate its identifi- 
cation I give a brief comparison with that species. 

Length : 13-5 mm. Width : 6-25 mm. {^). Colour of upper 
surface quite black, the apical margin of the elytra narrowly testace- 
ous; beneath piceous, antennae, labrum, palpi, and trochanters 
dark red, femora testaceous. Head narrower, more finely rugose 
and more uneven in front, frontal foveae not so deep or distinct; 
eyes a little more prominent, antennae rather thick, extending 
beyond base of prothorax, joint 1 shorter and stouter, palpi clearly 
truncate at apex. In both species the ligula is narrow and carinate 
beneath, more sharply so in xartihomems, the paraglossae extending 
beyond it, rounded and minutely setose at apex. Prolhorax a 
little wider and a little less contracted behind, front angles a little 
less, hind angles a little more rounded, explanate margin wider 
behind; median line and basal transverse depression a little less 
marked, the foveae rather deeper, a more distinct transverse furrow 
on each side of base, just inside the narrow border, surface more finely 
rugose, with some fine though sparse punctures along sides and 
base. Elytra similar in form, rather more rounded at apex, the 
disk less depressed, the border slightly more angulate at shoulder; 
the striation and puncturation almost identical, the punctures in the 
striae a little more evident, intervals equal in width, though rather 
more convex, the three pores on 3 similar, odd intervals each with 
an irregular row of minute punctures, 6 of same width as the other 
intervals (wider and curving outwards at middle in diepar), with 
two or three larger punctures near base, 7 narrow but of same width 
throughout, 8 finely but not closely punctate, the punctures of the 
marginal series on fi more closely placed, a distinct row of punctures 
in the marginal channel at base, outside stria 9. Beneath th« sur- 
face is smooth, the prostemal process bordered, the metepistema 
elongate, the last ventral segment ^ moderately excised in middle ; 
protibiae not produced at apex, mesotibiae slightly curved, metatibial 
spurs long and sharp, joint 4 of tarsi only moderately emarginate, 
all claws pectinate. 

In the British Museum there is a $ example of this species 
labelled “ China, Bowring Coll.” and probably coming 
from Hong-Kong. It agrees very well with the $ type, 
except that the prothorax is less narrowed behind, and 
the margin of the apical ventral segment is not excised. 
In this specimen the ligula appears more dilated at apex 
and is clearly bisetose. 
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91. Sagraemerns javanus Bedt. Java. = Hypharpax 
{Harpalus) dentipes Wied. (Zool. Mag. ii, 1, 1823, 54) 
= Hypharpax laterdlia Mad. (Ann. jav. 1825, 22). Other 
references are : Hope Col. Man. ii, 1838, t. 2, f. 3 ; Chaud., 
Ann. Mus. Civ. Gen. xii, 1878, 500; Veth Tidschr. Ent. 
1910, 305; Andr., Trans. Ent. Soc. Lond. 1919, 152 and 
158; id. Trans. Ent. Soc. Lond. 1921, 170. 

In Bedtenbacher’s type the legs are dark, in the other 
two testaceous. 

93. Barysomus semlvittatus F. Hong-Kong (Ho. 733). 
This is one of the species of which I saw the type in Copen- 
hagen (Trans. Ent. Soc. Lond. 1921, 160), and the Hong- 
Kong specinaen agrees with my compared example. I am 
indebted to Dr. Schroeder of the Stettin Museum for an 
example of Nietner’s Oosoma gerstaeckeri (Joum. As. Soc. 
Beng. 1867, ii, 147), taken by the author and, if not actually 
a cotjT)e, equivalent to one. This also agrees with the 
Fabrician insect. The species ranges from Southern China, 
through Indo-China and India, to Ceylon. 

94. Bradybaenus ornatus Bedt. = B. festivus Dej. 
(Spec. Gen. iv, 1829, 163) = B. exomatus Nietn. (Ann. 
Mag. Nat. Hist. (3), ii, 1858, 181). I have compared the 
same example with the types of Dejean and Bedtenbacher : 
I have also seen in the coUection of the Stettin Musemu an 
example of Nietner’s species, taken by the author in 
Ceylon. 

105. Tetragonoderus quadrisignatus Schonh. Hong-Kong 
(No. 724). I think correct, excepting that the author 
should be given as Quensel ; I have not, however, seen the 
type. I do not know why this species should be so widely 
separated from No. 52, T. biguttatus Thunb. 

106. Stenolophus iii^eolor Bedt. Hong-Kong. Tchit- 
cherin pointed out more than twenty years ago the 
prevailing confusion among the Eastern species of this 
genus, which unfortunately still continues. He considered 
this species (Hor. Soc. !]^t. Boss, xxxv, 1901, 246) as 
identical with S. chalceus Bates (Trans. Ent. Soc. Lond. 
1873, 270) = S, difficilis Hope (Trans. Ent. Soc. Lond. 
1845, 15), which I find is not the case, while Bates (Trans. 
Ent. Soc. Lond. 1873, 269) was inclined to identify it with 
S. proximus Dej. (Spec. Gen. iv, 1829, 420). I have not 
^en Dejean’s t 3 rpe, but I have compared a specimen of 
Bates’s proximus with the type of iridicolor and find them 

be distinct. Bedtenbacher’s species appears at first 
'■’“ANS. ENT. soc. LOOT). 1923.— PARTS HI, IV. (jAN. ’24) 1 1 
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sight to be an unspotted form of S. smaragdulus F., but the 
femora, apex of tibiae, and joint 2 of the antennae are dark, 
the palpi are less pointed, and the metatarsal joints are 
externally carinate. For the present I look upon the 
species as distinct. 

129. DoUchus flavleornis F. Hong-Eong (No. 1228). 
This species has been identified with D. halenm SchaU. 
(Naturf. Ges. Halle, i, 1783, 317), but I have seen neither 
of the tjrpes. It has a wide range in the palaearctic zone, 
extending from Central Europe to Japan. 

138. Anehomenus seintillahs Boh. Hong-Kong. I pointed 
out in a former paper (Trans. Ent. Soc. Lond. 1921, 180) 
that Bates’ identification of this species was inaccurate, 
and that his A.aeneotinctm was really the same as Boheman’s 
species. Bedtenbacher has made a similar error of iden- 
tification, and the A. sdntUlans of both authors must be 
referred to A. chalcomua Bates (Trans. Ent. Soc. Lond. 
1873, 280). 

147. Callistus amabilis Chaud. in litt. Hong-Kong. 
=: Callistondmus modestus Schaum. I have already com- 
mented on this manuscript name (Proc. Zool. Soc. Lond. 
1921, 243). 
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XXIII. Fseudacraea euiytus and its Models in Eastern 
Uganda. By G. D. H. Carpenter, D.M., B.Ch. 

[Read Nov. 2lst, 1923.] 

Plates XXVI, XXVII, and Map. 

The forma of Pseudacraea eurytus have been the subject of 
two previous communications to the Entomological Society. 
In the first * I showed how numerous were the varieties 
and transitional forms on Bugalla Island, Lake Victoria, 
as compared with the mainland, and that this was coincident 
with relative scarcity of the species of Planema serving as 
models. 

In the second paper f some years later a complementary 
state of affairs was discussed, and it was also proved that 
among several small islands the predominant form of 
Pseudacraea eurytus on each island was associated with a 
numerical preponderance of its particular model among 
several species of Planema inhabiting that same island. 

The present paper was commenced with a view to 
showing that a female form known as poggeoides predomi- 
nates in the Eastern Province of Uganda owing to its 
particular model species of Planema there being also 
predominant. But examination of records of the large 
collections in the Hope Department of the Oxford University 
Museum and queries to the curators of other large collections 
have brought out other interesting points, so that the scope 
of the paper has been considerably enlarged. 

The following are the subjects discussed. 

I. The $ form poggeoides predominates over tirikensis in 

the Eastern Province of Uganda owing to scarcity 
in that locality of the black-and-white females of 
species of Planema which predominate in other 
localities. 

II. Although the male Planema macarista is of somewhat 

the same type as both sexes of Planema poggei the 
latter is the true model for the form poggeoides of 
Pseudacraea eurytus. 

* Trans. Ent. Soc., March 1914, pp. 606-646. 
t Loe. dt., July 1920, pp. 84r-96. 

TBANS. ENT, SOC. LOND. 1923 . — ^FARTS HI, IV. (jAN. ’ 24 ) 
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III. Planeum poggei at Entebbe baa a somewhat different 

seasonal prevalence from maearista, occurring in 
greater proportion during the drier months. This 
difference is also noticeable in the respective mimics 
of the two species, namely Psevdacraea huenom and 
the form, hobleyi of Pseudacraea eurytus. 

IV. On the western border of Uganda appears a male 

Phnema (pseudeuryta) which resembles a male 
maearista in whose hind-wings the white band is 
replaced by fulvous colour. A similar form also 
occurs there among other Acraeinae, and this colour- 
scheme has an appropriate mimic in a form of 
Pseudacraea eurytus which occurs in other parts of 
Uganda, but seems most plentiful on the western 
border. This form is now given the name opistho- 
xantha. 

V. The distribution of Planema aganice form montana and 
its possible capacity of serving as a model in the 
Eastern Province of Uganda for the $ form tirikensis 
of Pseudacraea eurytus. 

VI. The possible influence of the male of aganice montana 
upon the male of Planema aldnoe camerunica. 

The collection which forms the basis of the present paper 
was made between January 10th-13th of this year close 
to the eastern border of Uganda. The locality was a small 
residual patch of forest known as the Chawo forest on the 
Malaba river between Momit Elgon and the northern coast 
of Lake Victoria (see Map). 

The specimens may be tabulated as follows : — 

Species t)f Planema. Forms of Pseudacraea eurytus. 

foggei nelsoai, ^ 3, ? 1. hobleyi, 3 3- 

aganice, form montana, 3 12, $ 1. poggeoides, $ 2. 

opisthoxantha, 3 1- 

It is at once apparent, to anyone who has studied this 
grdup of models and mimics, that the female mimics are 
of tie usually scarce form poggeoides, while Planem 
maddrista and aldnoe are absent, as is the $ form tirikems, 
which at Entebbe is so abundant a mimic. 

It will be noted that a new name is used here for a form 
of eurytus, viz. opisthoxarUha. I propose that this name shall 
be us^ for the form which up till now has been alluded to 
as a hobleyi with fulvous hind-wings : in the typical hobkyt 
the hind-wing has a broad white basal bar, whereas in the 
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form <)fisthaxanikat)i» white is replaced by brownish orange 
of the same hue as that on the fore-wing band (Plate XX VI, 
gg. 8). This form is analogous to a little-known species of 
Phnema, namely pseudeuryta (Plate XXVI, fig. 7). In 
many specimens of the male of Planema macarista and its 
inimin hobUyi there is a transition to this type, the white 



bar bei^ broadly bordered by orange-brown (figs. 9, 10)j 
and it is possible that further collecting on the western 
frontier of Uganda will reveal macarista in which the white 
IS wholly replaced by the fulvous colour, as in pseudeuryta. 

The specimens from Chawo forest are of particular 
interest as illustrating the change in appearance of a 
noetic Nymphaline according to the geographical dis- 
tribution of the species of Acraeinae which serve as its 





472 Or. G. D. H. Carpenter on Pseudacmea euryttis 

models, different species f ulfilling this function in different 
degree in different parts of Uganda, as elsewhere through- 
out the range of eurylvs. 

In order to obtain data for a critical examination of this 
point I have examined the careful records made by Major 
C. A. Wiggins, C.M.G., formerly Principal Medical Officer 
of Uganda, and by Dr. Sheffield A. Neave of the Imperial 
Bureau of Entomology, who have, especially the former, 
made very large collections in Uganda. There are also my 
own collections from the islands of Lake Victoria in 1914, 
and from Kakindu at the south end of the Tero forest on 
the west coast of Lake Victoria. I have grouped the 
localities as follows from east to west (see Map). 

I. That part of Uganda lying to the east of the Victoria 
Nile, i.e. the Eastern Province. This group con- 
tains, besides my collection enumerated above; 
several small collections made by Dr. Neave in 
July and August 1911 between Jinja and Busia, on 
the southern slopes of Mount Elgon, and at Kakindu 
on the east bank of the Nile, between the south 
shore of Lake Eioga and Lake Victoria. 

II. Localities in the Kingdom of Buganda which lie to the 

west of the Nile and north of Lake Victoria, but not 
including Entebbe itself, which is considered 
separately as III. Specimens in this group oi 
localities were mostly collected by Dr. Neave in 
July and August 1911 and January 1912, but a few 
were collected by Major Wiggins at Kampala in 
April and June 1910. The localities are Kampala, 
“ near Kampala,” Mabira forest, Seziwa river, 
Lake ,Wamala, and “ near Mityana.” 

III. Entebbe. Collections made by Major Wiggins in 

May to, August 1909, April to December 1910, 
February to March 1911, and from July 1911 to 
May 1913. Also by Dr. Neave in July and September 
1911 and January 1912. 

IIIa. The islands of Kome and neighbounng small islets. 
Collections made by myself in 1914. It is unsuitable 
here to consider the collections from the Sese 
(= Sesse) isles in 1911-12, because the great abund- 
ance of transitional and varietal forms of Pseudacraeas 
at that time makes any classification and deductions 
therefrom valueless for the purposes of the present 
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paper. In 1914, however, owing to the increase in 
number of Planemas, the forms of PseMdaaraea 
eurytus were well defined (see Trans. Ent. Soo. 
Lond., 1920, p. 85.) 

IV. Sundry localities along the western border of Lake 
Victoria. Specimens were collected by/Dr. Neave 
at the following localities in September 1911 : 
“North-west lake shore,” North Buddu, Western 
shore, Tero forest. I have also included here the 
results of a collection made by myself during 1915 
at Eakindu in the southern part of the Tero forest, 
close to the old Anglo-German border. 

V. The Budongo forest, which lies considerably to the 

north but not to the west of the last localities, on the 
high ground near the east coast of the north end of 
Lake Albert or Albert Nyanza. A collection was 
made here by Dr. Neave in December 1911. 

VI. Localities along, or very near to, the western border of 

Uganda. Collections were made by Dr. Neave in 
October and November 1911 in the Daro forest 
(Toro), at the south end of Lake George, in the 
Mpanga forest (Toro) and Bugoma forest (Unyoro), 
and in the Buamba (SemliM) valley, at the western 
foot of the Ruwenzori range. 

The total captures of the butterflies dealt with, which are 
the data upon which this paper is based, are tabulated on 
p. 474. The species and forms mentioned with the excep- 
tion of Pseudacraea kuenowi are figured in the two plates, 
but a few words as to the colours will be necessary. The 
mimetic associations are of two or three colour-schemes. 
Firstly, that exemplified by a, b, e, f, wherein the dark 
brownish-black groimd-colour is crossed by an orange band 
on the fore-wing and a white band on the hind-wing. It is 
to be noted that this colour-scheme is confined to the male 
sex of both macarista and macaria hemiletica Jord., but 
belongs to both sexes of poggei. In hemileuca the orange 
has a redder tint than in macarista, but it is so very scarce 
in Uganda that it can be of no value as a separate model 
lor Psevdacraea eurytus. 

I. — Phnema poggei forms a subgroup in which the direc- 
tion of the orange bar on the fore-wing is slightly more 
oblique than in the male of macarista, while its tint is slightly 
paler, enough to be noticeable to a careful observer when the 
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butterfly is on the wing. The shape of the male fore-wing 
also is not so pointed at the tip (cp. Plates XXVI and XXVII, 
figs. 1). However, these species together form a well- 
defiiied synaposematic assemblage which is mimicked by 
two forms of Pseudacraea eurytus. One of these (b), only “ 
found in the male sex, is hchlegi, which accurately mimics 
the male of macarista-, the other (f) is a female form. Its 
actual pattern is that of the black-and-white form tirikensis 
(h), but the white of the bar on the fore-wing is suflused 
with orange (cp. figs. 4 and 5, Plate XXVII, with fig. 5, 
Plate XXVI). The result is a pale orange bar which in 
colour and obliquity follows poggei as a model rather than 
the male of macarista', hence this form is known as 
poggeoides. It is to be noticed that in this case, which is 
exceptional among the Planema-Pseudacraea assemblages 
throughout the tropical African forests, the Pseidamim 
female mimics both male and female Planema, the model 
being monomorphic. 

It is worth remembering, when discussing poggei, that it 
is a model also for another Pseudacraea of a species different 
from eurytus, namely hienowi hypoxantha Jord., whose 
sexes are alike as are those of the model. 

Another colour-scheme is represented in the table by 
c and d, in which orange takes the place of white on the 
hind- wing. These butterflies, the male sex of Planema 
pseudeuryta and the form opisthoxantha of Pseudacraea 
eurytus, have been described above. It is interesting to 
note here that the female of pseudeuryta has not yet been 
distinguished : I am indebted for this information to Dr. 
Karl Jordan. We now come to the females (g) which are 
simply patterned in black and white, macarista being much 
the commonest in Uganda, and ahinoe the next most 
abundant, while macaria kemileuca is extremely rare ; it is 
a modified West Cioast species which extend its range 
into Uganda. Planema aganice in its northern and eastern 
race rrumtana (gj) is not so closely synaposematic with 
imcarista as are gj and gg, but one would think that it 
might be able to serve as a model for the form tirikensis (h) 
of Pseudacraea eurytus, which is such an excellent mimic of 
the female macaria. 

The first point which I desire to establish by this paper is 
that the numerical proportions of the two female forms of 
Pseudaaraea eurytus here dealt with, viz. poggeoides and 
tirikensis, follow the relative proportions of the species 
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serving as models; that is, that where oiange-and-white 
models predominate the most abundant form of mimic U 
poggeoides, but where black-and-white models prevail 
tirikensis is more plentiful than poggeoides. 

II. — A little complication is here introduced by the fact 
that the male of rnacansta is so near foggei in appearance 
that it might be justly considered to be likely to have an 
effect upon the proportional numbers of the mimic poggemdes. 
We will firstly consider it in tliis light and take the per- 
centages of orange-and-white models to include the malp 
macarista, and see how the percentage of orange-and- 
white female mimics agrees with that of the models. 

Table II. 


Locality. 

Percent^es of each of the two 

1 colour-schemea model. 

Percentages ol mimics. 

Orange-and* 

white. 

Black-and- 

white. 

poggeoidet. 

(trihenfu. 

I. 

100 

0 

70 

30 

II. 

79 

21 

0 

100 

III. 

63 

37 

15 

98-5 

Ill A. 

67 

33 

0 

100 

IV. 

81 

19 

87-6 

125 

V. 

56 

44 

25 

75 

VI. 

58 

42 

34 

66 


It is not considered that these figures, with the exception 
of those from locality I, are of any value. In the Eastern 
Province, however, the absence of black-and-white female 
models has a striking parallel in the great preponderance of 
the usually scarce orange-and-white female mimic, the form 
poggeoides. My own captures in the Chawo forest gave 
an even more striking percentage, for I saw no tirikensis 
at all, both the females being poggeoides. Locality IV is 
also noteworthy on accormt of the unusually high propor- 
tion of poggeoides among the mimics. 

Let us, however, examine a little more closely the models 
poggei, male and female, and the male macarista. For the 
following reasons it seems quite justifiable to exclude 
macarista as a model for poggeoides. 

Firstly, on general grounds. Throughout the wonderful 
assemblage of species of Planema and forms of Pseudacraea 
,eurytus it is the rule with sexually dimorphic butterflies 
that male mimics male and female mimics female, 
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accordance with this rule macaristd male is mimicked by 
,the form hobleyi and its female by the form tirikensis, and 
the female orange-barred form of the Pseudacraea, poggeoides, 
is not a member of this clique. 

Secondly, as was pointed out before, in colour and 
pattern poggeoides is not an accurate mimic of the male 
macarista : its orange bar is too pale in tint and too oblique 
in direction. Its proper model is certainly poggei both male 
and female. 

Let us then disregard the male macarista from our 
reckonings and consider anew the percentages of the two 
types of model. 


Table III. 


Locality. 

Percentages of models. 

Percentages of mimics. 

Toggti, S 9- 

macarista^ 
aldnde^ 9* 

poggeoidea. 

tirihenna^ 

I. 

100 

0 

70 

30 

II. 

72 

28 

0 

100 

III. 

33 

67 

1-5 

98-5 

Ill A. 

40 

60 

0 

100 

IV. 

75 

25 

87-5 

12-5 

V. 

0 

100 

25 

75 

VI. 

58 

42 

34 

66 


Of these localities No. V may perhaps be disregarded, as 
the data seem insufficient, for only twenty-five specimens 
were collected. At localities I, IV, VI the relative pro- 
portions do show that poggeoides is in greater number 
according to the numerical value of its true model poggei. In 
the Eastern Province there was nothing but poggei, and 
poggmdes was to tirikensis as 70 to 30. In the various 
localities along the western border of the great lake the 
proportions of orange-barred butterflies were high and 
black-and-white butterflies correspondingly low in both 
models and mimics. Similarly, in the small collections 
from the far western border of Uganda poggeoides was in 
fairly high proportion, while poggei formed just over half 
of the models. 

On the other hand, at Entebbe, tirikensis follows its 
models macarista and alciruie, for black-and-white butterflies 
predomnated to an extent of 67 per cent., and the corre- 
sponding mimic formed 98 per cent, of the female forms of 
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eurytus entering these combinations. Similarly, in the 
collection made from islands opposite and near to Entebbe, 
where, however, no poggeoiies were found, the smaH 
collections from parts of Buganda to the west of the Kile 
give no support to the argument, for while 72 per cent, of 
the models were of the orange-barred type there were no 
specimens of poggeoides. However, such a small number of 
specimens (44) can hardly be considered to overthrow a 
conclusion supported by a very much larger number from 
other localities, that, as with other forms of eurytus, 
poggepides is most numerous where its model poggei is in 
greater abundance than in localities where the black-and- 
white models for the closely allied form tirikensis are 
predominant. 

III. — ^We now come to the third point dealt with in this 
paper, namely, that there are some grounds for believing that 
the two species of Planema, poggei and macarista, have some- 
what different seasonal prevalence, for the large collections 
made by Major Wiggins at Entebbe in the years 1909-13, 
together with smaller collections made by Dr. Neave in 
1911, show the following figures. This relation was first 
remarked by Major C. A, Wiggins. 

The foUowiim table gives the total number of each 
species for each month taken over a period of several 
years at Entebbe. The number of days’ collecting for each 
month, however, was not the same for each month, being 
smallest when butterflies were fewest in the drier months. 


Table IV. 



i 

macO’ 

rista. 

9 

maca- 

rUta. 

5 , 

poggei, 

9 

cicinde. 

hf^leyi. 

tiri- 

kensU, 

pogge- 

oides* 

opietho- 

zantfm. 

kue^ 

nofri. 

Jan. 

7 

3 

n 

0 

0 


1 

1 

3 

Feb. 

0 

11 


1 

4 


0 

0 

1 

March 

1 

2 

Wm 

0 

1 


0 

0 

5 

^ril 

20 

19 

Bl 

1 

4 


0 

0 

3 

May 

27 

34 

11 

4 

11 


0 

0 

3 

June 

46 

24 

15 

6 

11 

18 

0 

1 

0 

July 

102 

58 

35 

7 

31 

40 

1 

1 

6 

Aug. 

215 

116 

59 

61 

51 

66 

1 

0 

5 

Sept. 

36 

25 

21 

4 

9 

24 

0 

0 

8 

Oct. 

2 

1 

6 

1 

3 

6 

0 

0 

1 

Nov. 

5 

2 

4 

0 

5 

4 

0 

0 

0 

Dec. 

3 

,5 

4 

0 

1 

2 

0 

0 

1 


464 

jyOl 

191 

85 



3 

3 

36 




















479 


cmA its Moids in Eastern Uganda. 

From this table is constructed the following, which shows 
for the four butterflies macarista, foggei, hobleffi, and 
Jcnenowi the percentage of each individual species of the 
two pairs of PUmetna and Pseudacram for each month. 


Table V. 



Species d Planema, 

Species of Pteudacraea. 


maeaHstas 

poffgei- 

eurytus 

hobleyi* 

kuenowi. 

Jan 

(Per cent.)' 
59 

(Per cent.). 
41 

(Per cent.). 

0 

(Per cent.). 
100 

Feb ... 

44 

56 

80 

20 

March 

376 

62-5 

17 

83 

April 

80 

20 

57 

43 

May 

85 

15 

78 

22 

June 

82 

18 

100 

0 

July 

82 

18 

84 

16 

Aug 

85 

15 

01 

9 

Sept 

74 

26 

53 

47 

Oct 

33 

67 

76 

25 

Nov 

64 

36 

100 

0 

Dec 

33 

67 

50 

60 


From the table of percentages it is seen that the pro- 
portion of poggei to macarista is greatest from October to 
March and least from April to September. This corresponds 
fairly well with the seasons of greatest rainfall and greatest 
dryness, the heavy rains lasting from about the end of 
March to the middle or end of June, there being more rain 
again in November and December, and January to March 
being the driest time of the year. During the wettest 
months of the year, therefore, poggei has the smallest 
proportion to macarista, and the highest proportion during 
February, March, and October, which are the driest 
months. 

Again, poggei is most abundant, as compared with 
nuuari^, when butterflies are fewest and when the struggle 
for existence is the most severe. So that it fulfils the 
functions of a model for poggeoides just at the time when 
the model is most needed, and will have a relatively more 
^we^ influence at that time than the male macarista. 
This ,is another argument, in addition to those previously 
cited, for disregarding the male of macarista when consider- 
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ing the relati¥e proportions of the models for the female 
forms poggeoides of Pseudacraea eurytus. 

It is interesting to note here that the seasonal discrepancy 
between the two species of Planetna, macaiista and poggei, 
has a parallel in the two species of Pseudacraea winch 
respectively mimic them, eurytus form hableyi and kuenmoi. 
In the last table, columns 1 and 3 and columns 2 and 4 
should be read together. The munber of kuenowi in 
proportion to hMeyi is greatest in the driest months of the 
year and least in June and November, although these 
figures are not conclusive on account of the small number 
of kuenowi captured and the small total number of speci- 
mens captured in the driest months. Thus a sin gl e speci- 
men of hMeyi caught in January or a single kuenowi in 
November would have greatly altered the percentages. 
Nevertheless the data are suggestive. It is perhaps also 
worth noting that the three specimens of poggemdes at 
Entebbe were caught in dry months, January, July, and 
August, but more data are required. 

The difference in seasonal prevalence between macarista 
and poggei should be borne in mind when considering the 
collection from the Chawo forest made in the driest time 
of the year. The complete absence of macarista might be a 
seasonal phenomenon and at other times of the year there 
might be a few to account for the presence of tirikensis, 
for Neave collected several in the Siroko valley (see Map) 
in August. But in reply to this it must be remarked that 
Neave found nowhere in the Eastern Province any Planma 
of the species now concerned other than poggei durii^ the 
end of July and August. This brings up the question of 
the distribution of these species of Planema in Uganda and 
the surrounding countries. 

Planema poggei occurs throughout Uganda, which would 
seem to be its headquarters. It ranges eastwards through 
Kenya Colony on the high ground to the east of Lake 
Victoria, northwards into the Mongalla province of the 
Sudan, whence a specimen taken by Kent Lemon at 
Issuru in April 1919 is in the Hope Department, and 
southwards into N.B. Bhodesia, whence specimens taken 
by Neave in the lower Kalungwisi valley in 1908 are in 
the National Collection. 

The two species, macarista and aldnoe cammmica, with 
black-and-white females have a much more western dis- 
tribution, and are properly West African species which. 
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like other examples of western fauna and flora, extend into 
Uganda. Macarista is the predominant model at Entebbe, 
deinoe being less abundant. It is a very striking fact 
that these species, as models, almost cease at the Nile 
and are only very sparsely found to the east of that river. 

The brothers Van Someren have taken macarista in the 
strip of forest which is continuous along the lake shore in 
the region of the Nile at Jinja for as much as fourteen 
miles to the east of the river, and also Dr. V. Gr. L. Van 
Someren has taken it at Eaimosi on the high plateau above 
the Eavirondo plain to the east of Lake Victoria, but not 
in abundance. 

There are no specimens of macarista in the Hope Depart- 
ment of the Oxford Musevun, in the Joicey Collection at the 
Hill Museum,* Witley, in the Tring Collection,! or in the 
National' Collection,! from locahties to the east of the Nile. 

Hegarding cdcinde camerunica Dr. V. G. L. Van Someren 
writes that he has taken it at Teriki (see Map) to the 
north-east of Lake Victoria, but I have no records of other 
specimens to the east of the Nile. 

I think, in view of these data, that it may be said there 
are no black-and-white models for the form tirikensis to 
the east of the Nile, which is most signiflcant in view of the 
much decreased proportion of this form and increase of 
jmggeoides as we pass east of the Nile from Entebbe. 

IV. — We now come to discuss the fomth point of this 
paper, namely, the male form opisthoxantha of Pseudacraea 
eurytus and its possible models. It will be remembered 
that a single specimen of this newly named form was taken 
in the Chawo forest, and Neave took two in the Siroko 
valley, where he remarked a strong fulvous suffusion in 
many of the hobleyi. The table also shows that three 
were , taken at Entebbe and one on the western border of 
Uganda. There are grounds for thinking that the male 
form opisthoxantha on the western border of Uganda to some 

* With the exception of one doubtful specimen about which 
Mr. George Talbot wrote to me in June : ■“ There is one female 
macarista with the label ‘ Nairobi,’ but I cannot guarantee it.” 

t Dr. Karl Jordan kindly wrote in June : “ We have no white 
female of Phnema from east of the Nile other than aganice, but 
in Usambara (N.E. Tanganyika Territory) a species occurs with 
orange male and white female ” (».e. the bars are of that colour), 
•''ee Planema adrasta (p. 488 ). 

- Personal inspection. 
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extent replaces IMeyi, and that it is a paralld case with 
poggeoidex and its model on the female side. 

'^at then is the model for (^thoxanlha ? Very little is 
known about the Planemas of the western border of Uganda 
beyond the fact that here several really western species may 
be met with more abundantly than in other parts of 
Uganda. Dr. Neave in 1911 and the writer with Major 
Wiggins in 1922 collected in the Buamba valley with very 
disappointing results as far as Planemas were concerned. 
Neave, however, among all his collections from locality VI, 
secured two specimens of a Planema male, which has been 


determined by Dr. Earl Jordan as pseudeuryta, a species 
quite distinct from macarista : its female appears to be 
unknown. 


The appearance of this species is shown in Plate XXVI, 
fig. 7 : it resembles a male macarista in which the white 
band of the hind-wing is replaced by orange-brown. It 
is evident from figs. 7 and 8 that pseudeuryta may be 
claimed as the appropriate model for the form opistho- 
xantha of Pseudacraea, eurytus. 

Unfortunately at present this species seems extremely 
rare in collections : there is only one in the Oxford 
Museum, one in the British Museum, and three at the 
Tring Museum [teste Dr. Jordan). But with increased 
knowledge it may be proved that further into the Congo 
this species has its headquarters and is predominant, and 
that only its fringe reaches Uganda. In any case, it is 
interesting that the form opisthoxaniha which so well 
resembles it occurs on the western border of Uganda in 
somewhat greater proportion than elsewhere. Dr. Neave’s 
collection in the Daro forest, Toro, in November 1911, 
gives most interesting figures, together with collections 
also made by him in the Buamba valley. The male 
macarista with white hind-wing bar was not taken, but 
one pseudeuryta was taken in Buamba valley and one in 
the Daro forest. The mimetic opisUioxaiUha is represented 
by one specimen from the Daro forest, where also three of the 
white-barred hobleip were taken ; no hdbleyi were taken in 
the Buamba forest, nor in the Mpanga forest, Thus there 
was one opisthoxantha to three hdbleyi, a higher proportion 
than has yet been found in other parts of Uganda. 

, Apart from the presence of pseudeuryta on the western 
border of Uganda there seems to be in that locality a change 
^rom white-barred hind-wing to brown-barred in other 
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species of Acraeinae. Most interesting, perhaps, is a form 
'of Acraea aUhoffi Dew., whose male with brown-barred hind- 
wing has been taken by Neave in the western border, but 
nowhere else in Uganda. The only males of aUhoffi which 
Neave took in the Daro forest were both of this fulvous- 
barred form. 

Acraea aldope in most parts of Uganda has a female of 
the form aurivillii with white-barred hind-wing greatly 
predominating; this form mimicking the orauge-and- 
white-barred species of Planema. But a small proportion 
of the western Uganda form tella Eltr. (— alicia “ $ ” 
Gr.-Sm.) with fulvous-barred hind-wing is found in most 
localities of Uganda. On the western border, however, 
Neave found that in the localities comprising group VI 
there was only one female of the t3T)ical form aurivillii 
with white-barred hind-wing against nineteen of the 
female form tella and nine intermediate between the two. 
(There were also two forms with a white bar replacing 
fulvous on the /ore-wing, but they are of no importance in 
this connection.) 

The interesting facts discussed above show that it is of 
considerable importance, for the study of the changes in 
appearance of a mimetic species in different parts of its 
range, that large collections should be obtained from the 
country where Uganda meets the eastern edge of the great 
Congo forest. 

Before leaving the fulvous hind-winged butterflies it is 
worth noting that the male of Plafiema macarista and 
Pseitdacraea eurytus form haUeyi often show a fulvous 
border to the white bar of the hind-wing in various stages 
of development. Professor Poulton writes to me in the 
case of macarista : “ this condition I found most common 
on the East of Uganda,” and suggests that a total replace- 
ment of white by fulvous is probable in the west, the small 
amount elsewhere being partial persistence of a character 
fully developed in the west. Dr. Karl Jordan, however, 
writes to me that he knows of no case of a male macarista 
with completely fulvous hind-wing. It is possible that 
such a butterfly may yet be discovered in the Congo, and 
d as plentiful there as is its white bind-winged form in 
Uganda, would explain the greater prevalence of opistko- 
nntha on the western border of Uganda. 

V.— -We now come to the fifth subject of this paper, 
niANS. ENT. SOC. LOOT). 1923. — PARTS m, IV. (JAN. ’24) K K 
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namely, Phnema aganice in its northern and eastern race 
motUana and, its possible influence on Pseudacraea eurytus 
in the eastern province of Uganda. 

The collection made in the Chawo forest showed that, at 
any rate at that time, it was the commonest Planem 
there, twelve males and a female having been taken (see 
Plate XXVII, figs. 6 and 10). It is the black-and-white 
female with which we are now concerned. This speraes 
has for long been considered to be the probable model for 
the very scarce form rogersi Trim, of Pseudacraea eurylus 
occurring in the far east of Kenya Colony, but recent is- 
coveries have supplied another species of Plairnm which 
is a more exact model.* 

In South Africa aganice is the model for the form of 
eurytus there occurring known as imitator Trim., and in 
Nyasaland, in the region of Mount Mlanje, Neave discovered 
a local form of aganice known as nyasae Carp., closely 
resembled by a corr^ponding form of eurytus called 
mlanjmsis Carp. If Phnema aganice is conunon in the 
Eastern Province of Uganda it might therefore be expected 
that it would have influenced eurytus to produce a form 
slightly differing from the common tirikensis. But it has 
been shown above that although the black-and-white 
female form of the Pseudacraea does extend its range east- 
wards through Jinja to the Nandi escarpment (indeed, it 
derives its name from Tiriki (= Teriki), whence specimens 
first caught by Wiggins were described by Neave) it is, 
generally speaking, scarce to the east of the Nile. The 
reason, I think, may be that aganice montana, though a 
constant and important inhabitant of Kenya Colony, only 
spasmodically extends its range in great numbers as far to 
the west as Uganda. 

The extensive collections made by Wiggins and Neave at 
Entebbe only secured eight females and one male out of a 
total of 1405 Planemas and Pseudacraeas. Further west 
no specimens are recorded, with a doubtful exception to be 
mentioned later. 

When I collected on Damba island and the adjoining 
part of Kome (see Map) in Lake Victoria in 1911, and on 
Bugalla in Sese in 1912 and January to February 19^, 
I never saw this species. Great was my astonishment to 
find that in 1914 it was extremely abundant on the western 
part of Kome and the neighbouring islets. At first 1 
* See Appendix (p. 488). 
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thought that it had made its way up into Uganda from the 
east between 1912 and 1914, but further search into records 
showed that Wiggins had taken a male at Entebbe in the 
latter half of 1909 and six females in 1910. It therefore 
seems probable that aganice montana is a species which, 
based in the eastern parts of tropical Africa, can just exist 
in the eastern half of Uganda, where it enters into compe- 
tition with the powerful macarista-alcinoe combination, 
but when circumstances are exceptionally favourable 
increases in great numbers. It has been in Uganda since 
1899 (see below). The irregularity of its appearance may 
therefore explain why it has apparently had no effect as a 
model upon Pseudacraea eurytus east of the Nile. 

Inquiries as to the distribution of aganice montana have 
revealed some interesting facts. Dr. Karl Jordan kindly 
informs me that at Tring there is on*b female collected at 
“ Kayanja, Usoga ” (Eastern Uganda) by Dr. Ansorge on 
March 7th, 1899, which is the earliest record I have 
secured for Uganda. There are also nine males and four 
females collected by Mr. Stanley Tomkins at Kampala 
before 1906, and specimens from Ukerewe island at the 
south end of Lake Victoria collected before 1905. 

In the British Museum I saw a single male labelled 
“ Entebbe 1908, Swinhoe.” Neave took a most interesting 
specimen between Jinja and Busia in the Eastern Province 
of Uganda in July or August 1911, which seems to be of 
the previously mentioned form nyasas rather than montana. 
On the other hand, he also took montana in July 1910 on 
the north-west shore of Lake Nyasa, so that these two 
forms meet at the fringes of their distribution. 

I am indebted to sundry friends for notes on the dis- 
tribution of aganice montana in Kenya Colony and else- 
where. Canon St. Aubyn Eogers kindly wrote : “ I should 
regard it as long established in the eastern districts of Kenya 
up to about 4000 feet. I have never met with it at Nairobi, 
and my impression is that it does not occur at such high 
elevation.” (But see Dr. Van Someren’s notes.) “ I have 
a distinct recollection of taking it at Babai (on the high 
ground behind Mombasa island) in January 1899 and in 
the hills near Voi in July 1899, and have since come to 
M a common species at both places, particularly 

Dr. Van Someren of Nairobi has kindly given me the 
following data 
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“Fairly plentiful at coast 1919-23 (Dalguba, Vanga 
Shimba hills, Babai). 

" Fair numbers at Taveta, Kilimanjaro, 1919-21. 

" Occasionally met with, mostly females, Nairobi 
1916-23. 

“ Very few. Mount Kenya (Meru, Chuka), 1919-23. 

“ Two undoubted females, Teriki, 1913. 

“ A few. Elgon W. and S.W., 1921-23. 

“ Very plentiful on both sides of Nile at Jinja, 1919-23. 

“ Fair numbers, Mabira forest, Uganda, 1919-23. 

“ Very few, Entebbe, 1920.” 

Dr. Van Someren makes the interesting observation that 
“ Females from Uganda are smaller than those from the 
Kenya highlands, and these latter have the base of the 
hind-wing much paler, so that the spotting on the underside 
shows through distinctly; further, the hind-wing white 
bar is wider.” These points are brought out quite clearly 
in a photograph which I received from Dr. Van Someren. 
He also wrote : “ The form meruana with a buffy bar on 
the hind-wing is fairly common at Nairobi and at Kili- 
manjaro, but does not occur in my long series from 
Uganda.” I may add that I have not foimd it in Uganda. 

On these points Dr. Karl Jordan has commented as 
follows : “ Our specimens from Kampala confirm Van 
Someren’s remarks; but the spots of the hind-iying are 
sometimes quite distinct above also in this form. Our 
five females from Ukerewe island are intermediate between 
Van Someren’s %ure8 of specimens from Jinja and Nairobi ; 
one of them with buff band on hind-wing, two others nith 
the band more or less tinged with buff. A female from 
N.W. of Moshi ” (at the foot of Kilimanjaro m Tanganyika 
Territory) “ has the base of the hind- wing above darker and 
agrees with some of the Ukerewe specimens with white 
b^d on the hind-wing.” 

Mr. George Talbot kindly informs me that at the Hill 
Museum, Witley, there are specimens from “ Tanga- 
nyika Territory ivithout data, excepting tw'o males from 
Albertville collected by T. A. Barns in June 1919. Barns 
did not take any of the form during his journey in N.E. 
Congo. There are specimens from Kenya Colony ; Teita 
3400 ft., Mau, Sept. ’01, and one specimen taken by the 
late F. C. Selous on 12.4.07 ; also Kibw'ezi, April ’07. 
Mr. Talbot further tells me of a most interesting specim®, 

a single male from the Suffert collection with the locality 



487 


and its Modds in Eastern Uganda. 

Accra, W. Africa.” In response to further inquiries as to 
this unusual and most remarkable record Mr. Talbot tells 
me, “ most of Suffert’s things were eastern, but I always 
find his localities correct. I would not accept the Accra 
locality in the absence of further confirmation. It is curious, 
however, that this specimen should stand out from all the 
others in the series, and if there were more specimens I 
should call it a race. The specimen has a broader band 
on the fore-wing than there is in our series : the band on 
the hind-wing is more cleanly cut than in the Kenya 
specimens. This specimen is further characterised by the 
absence of the spot at the base of cellule 6 of the hind- wing : 
a form from Mpapua in Tanganyika Territory has tins 
spot vestigial on the right hind-wing and absent on the 
other. It may be that this supposed West African specimen 
did come from Tanganyika Territory as an individual 
aberration.” Such a remarkable record if correct appears 
to indicate that aganice has established itself in West 
Africa long enough to produce a form which has distinct 
characters. Yet, if this is so, how is it that no other West 
African specimens have been secured ? Possibly the species 
may have reached the West Coast during one of its great 
waves of -increase subsequently to die out as a resrUt of 
severe competition with the numerous other species of 
Planema firmly established there. 

These sundry facts show that, in this case, as in others 
when distribution is being studied, careful watch will 
produce results of much interest in the future and that 
further data are much wanted. 

VI. — There is yet another point to be dealt with in con- 
nection with this species which brings us to the last subject 
of this paper. 

I noticed in 1914 when collecting on Kome and other 
islands near it at the north end of Lake Victoria (see Map) 
that the male of Planema alcinoe cainerunica, whose black- 
and-white female is one of the models for tirikensis (Plate 
XXVII, %. 9), shows a considerable range of variation in 
depth of its grey-brown and orange coloration. The two 
specimem figured on Plate XXVII show about the extremes, 
%• 7 being very pale, while in fig. 8 there will be noted 
ronsiderable concentration of the dark tint at the basal 
half of the fore-wing and again just beyond the central 
pale area, which is thereby emphasised. If this figure be 
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compared with fig. 6, the male of aganice moniam, it ig 
evident that there is here a good basis from which a close 
s 3 rmposematic resemblance to aganice might be readily 
built up. The hind-wing would require concentration of 
colour so as to leave a paler band in the same maimer. 

So far as I know the significance of this variation in the 
male of alcinde has not been the subject of comment before, 
except for a brief note (on pp. 87, 91) in my paper of 
1920, and I call attention to it now for the sake of the 
distant future. For should aganice be able to establish 
dtself in large nmnbers in dose contact with dhinoe I 
confidently expect it to influence ahinde, possibly respond- 
ing itself also with synaposematic approach, so that there 
may be developed a definite form of aleinoe hke aganice. 
BeUef in the eflicacy of Natural Selection, acting on material 
supplied by variation, to produce and maintain changes of 
this type gives me faith to make this prediction ! 

In the preparation of this paper Professor Poulton, as 
always, has hdped me in many ways, and I am also much 
indebted to the friends whose letters are quoted in the course 
of the paper. 

APPENDIX TO DR. HALE CARPENTER’S 
PAPER. 

The Planema spoken of on p. 484 as being a more 
exact model for Pseudacraea rogersi was taken by Dr, W. A. 
Lambom, in N.E. Tanganyika Territory. His collection 
reveals the interesting fact that, in the month previous 
to the few weeks in which a fine series of 11 males and 
2 females of the Planema, mostly in fresh condition, was 
taken at Tanga in a locality described by him as “ The 
Gorge,” he captured in the Usambara Mountains one female 
Planema and, on the same day, a male and female of the 
rare form of Pseudacraea eurytus described by Trimen as 
rogersi, which hitherto has only been record^ from near 
Mombasa. Two days before he had taken another feinale 
of the Pseudacraea. 

The Planema has been identified by Dr. Karl Jordan as 
adrasta Weym., and he kindly wrote to me as follows 

“ Planema adrasta adrasta Weym., Dsambara. 

“ Planema adrasta pancalis Jord., one <J in Tring collection 
from Katanga, Tanganyika Territory. 

“ This is all I know of its distribution. Comparing our 
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solitary male of pancalis with the Oxford series of adrasta 
I find the difference to be very slight.” 

The precise data of Dr. Lamborn’s captures are as 
follows 


Locality. 

< 1918 . 

PI. adrasta. 

Ps, eurytw 
f. m. rogersi. 

Usambara Mts. : Amani, 3500 


<? 

$ 

<j 

9 

ft,, to Makweli, 38“ 42' E. : 
5°2'S 

Sept. 7 




1 

Usambara Mts. : 3UOU ft.. 





Kisara: 38“ 43' E. : 4“ 60' S. 

a 

Oct. 6 

2 

1 

' 1 

1 


„ 9 

3 




“ The Gorge,” Tanga 

„ 10 

3 

2 




13 

2 




1 

Nov. 1 

1 






11 

3 

1 

2 

! 


Dr. Lamborn had noted that one of the male Planemas 
of Oct. 13th was chasing the black-and-white Amauris 
niavius dominicanus Trimen. The female rogersi of Sept. 
Tth was fresh, that of Sept. 9th a little worn, and the mnlA 
very worn. The $ Planema of Sept. 9, a worn specimen, 
was considerably smaller than either of those taken at a 
much lower elevation at Tanga. 

The importance of Dr. Lamborn’s captures is that in 
Planemo, ^rasta we seem to have the appropriate model 
for rogersi. Hitherto the only known Planema with black- 
and-white female occurring in the locality of rogersi was 
the northern form montana of Planema aganice. Although 
the pattern of the black-and-white female of montana is 
not unhke that of the female rogersi, the male is by no 
me^ a good model. In adrasta, however, we have a very 
pod model for the female rogersi, which resembles the 
piale adr^ta extremely closely. The likeness between 
e respective males, however, is not so close, although far 
closer than that between rogersi and montana. 

G. D. H. C. 
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Explanation op Plates XXVI-XXVII. 


PLATE XXVI. 

Fto. 1. Planemo maearista, S, Entebbe, C. A. Wiggins, October 
7th, 1912. 

2. Pseudacraea eurytus, fonna mimetica hobleyi, S- Entebbe, 

C. A. Wiggins, October 14th, 1912. Mimics 1. 

3. Planemo maeariata, $. Entebbe, C. A. Wiggins, April 

18th-20th, 1910. 

4. Planemo maearia hetnUeuca, ?. Entebbe, C. A. Wiggins, 

March 7th-8th, 1911. A white spot towards the end 
of the foie- wing cell (and much larger on the right side 
in this specimen) is barely indicated in the figure. It 
is of importance as showing the essential similarity 
between the male and female patterns in this part of 
the wing. 

5. Paeudaeraea eurytus, forma mimetica tirikensis, $. En- 

tebbe, C. A. Wijgins, September 3rd, 1910. Mimics 3. 

6. Planemo maearia hemHeum, (J. Entebbe, C. A. Wiggins, 

August 31st, 1910. 

7. Planemo pseudeuryta, (J. Daro forest, Toro, S. A. Neave, 

October 28th, 1911. 

8. Paeudaeraea eurytus, forma mimetica opislhoxantha, d- 

Chawo forest, Malaba River, E. Province, Uganda, 
G. D. H. Carpenter, January 10th-12th, 1923. Mimics 7. 

9 . Planemo maeariata, (^. Bugalla Isle, Sese, L. Victoria, 

G. D. H. Carpenter, December 16th, 1912. White bar 
of hind-wing partially replaced by brown. 

10. Paeudaeraea eurytus, forma mimetica hobleyi, o- Bugalla 

Isle, Sese, L. Victoria, G. D. H. Carpenter, January 26tli, 
1912. Variety corresponding to 9. 


PLATE XXVII. 

Fig. 1. Planemo poggei, Chawo forest, Malaba Biver, E. 

Province, Uganda, G. D. H. Carpenter, January 10th- 
12th, 1923. 

2. Paeudaeraea eurytus, forma mimetica hobleyi, d. Data as 1. 

3. Planemo poggei, $. Data as 1. 

4, 5. Paeudaeraea eurytus, forma mimetica poggeoidea, t- 
Data as 1. Mimics 3. 
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6. Planema aganice, race monlana, S, Data as 1. 

7. Planema tdeinoe, race camerunica, (J. Tavu Isle, Sese, 

Ii. Victoria, G. D. H. Carpenter, July 1st, 1914. A pale 
form. 

8. Planema alcinoe, race camerunica, 3- Bugalla Isle, Sese, 

L. Victoria, G. D. H. Carpenter, August 11th, 1912. 
A dark form possibly developing towards likeness to 6. 

9. Planema alcinoe, race camerunica, Entebbe, C. A. 

Wiggins, August 23rd, 1910. 

10. Planema aganice, race montana, $. Data as 1. 
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XXIV. Notes on the Orthoptera in the British Museum. 

3. Some less known or new genera and species 
of the subfamilies Tettigoniinae and Decticinae.* 
By B. P. UvABOv, F.E.S. 

[Bead December 5th, 1923]. 

Plate XXVIII and One Text-figure. 

The present paper does not contain a complete list of 
the insects belonging to the two families named in the 
title and represented in the British Museum, but merely a 
collection of notes on some species insufficiently known as 
to their morphology, some remarks on synonymy, as well 
as descriptions of a number of new genera and species, 
and re-descriptions of certain Walkerian types. Thanks 
to the courtesy of Prof. B. B. Poulton I have been able 
also to study Dr. Malcolm Burr’s fine collection of Palae- 
arctio Orthoptera, recently acquired by the Oxford 
University Museum, and to publish here notes on some 
types by that author. My friend Prof. R. Ebner and the 
authorities of the Vienna Museum made it possible for 
me to examine certain types and other valuable materials 
from their collections, and I thank them here for the 
trouble they have taken in the matter. I am much 
obliged also to Dr. H. Krauss for the loan of types of 
Gampsodeis spinulosa, Kr. 

Before proceedii^ with the notes in systematic order, 
I should like to point out that our present conception of 
the two subfamilies under discussion is hardly satisfactory. 
Indeed, they may be separated from each other by a 
single character only, namely, by the presence in Decticime 
of the free plantulae on the first joint of the hind tarsi 
below, while members of the other subfamily are without 
the plantulae. The degree of development of the plantulae 
in the various genera of DedUcvnne is, however, very vari- 
able, and certain genera of the group Drymadusae possess 
only very short, almost rudimentary plantulae, which 
makes this character not quite reliable. Moreover, it 
must be assumed that the presence of the plantulae m 

See Trans. Ent. Soc. London, 1921, pp. 106-144; 1922, pp. 
117-177. , 

IEAN8. ENT. SOO. LOND. 1923.— PARTS ID, IV. (JAN. 24) 
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Dectidnae is an obvious adaptation to life on the ground, 
where the plantulae serve to secure a firmer footing 
before jumping, while the majority of Tdtigoniinae are 
climbers on trees and bushes and seldom descend to the 
ground. Thus, it seems that the plantulae are a purely 
adaptational character acquired as a result of a change 
in habits, and, as such, can hardly be of great taxonomic 
value, and the subfamilies should, perhaps, be better 
united. This opinion finds further support in the state- 
ment by Chopard,* who has found no appreciable differ- 
ence in the type of genitalia of both subfamilies, and by 
Boldyrev,t who established that the morphology of 
spermatophores and the whole process of copulation is 
exactly the same in representatives of Dectidnae and 
Tettigoniinae. If, in face of all this evidence, I keep the 
subfamilies in this paper separated, I do it only for the 
convenience of readers. 

SubfamUy TETTIGONIINAE. 

Caudell (Gen. Ins., Fasc. 138, 1912) catalogued five 
genera of this subfamily, but two more must be added 
now : Hyphinomos Uv. (Journ. Bombay Nat. Hist. Soc., 
xxviii, p. 74, 1921), with one species, H. fasdaia Uv., from 
Tibet, and Australian genus PachysageUa described by 
Hebard as a member of Saginae. 

Tettigonia L. 

The type of this Linnean genus has been fixed already 
in 1815 by Leach (Edinburgh Encyclopaedia, p. 120) as 
viridisdma L., which makes Phasgonura of Stephens (1835), 
founded on the same species, a pure synonym. All other 
reasons, fully dealt with by Karny (^olog. Annalen, ii, 
pp. 202-208, 1907,) leave abo no room for any doubts as 
to the genotype of Tettigonia, and one wonders why 
CaudeU (Xc.) still used Phasgonura in 1912. 

To the eight species of Tettigonia listed by Caudell J 

* Recherches sur la conformation et le d6velopement des demiers 
segments abdominaux oher les Orthopt^res. Theses pr^sent^s a 
la Faculty de Sciences des Paris, ser. A, No. 847, Rennes, 1920; 
pp. 137 and 233. 

t Horae Soc. Entom. Ross., xli. No. 6, 1915, p. 227. 

t iMcusta marginifera of Walker from “ Africa” belongs, prob- 
ably, to an undescribed genus, but I refrain from describing a new 
genus after a single female specimen from an inaccurately known 
locality, and the species may be for the time kept in TMgonia. 
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two more described recently must be added now, as 
follows : — 

1914. T. macroaipha {Phasgonura) I. Bolivar, Memor. R. 

Soc. Esp. Hist. Nat., viii, 8“, p. 234 (Morocco). 

1914. T. l^noi {Phasgonura) I. Bolivar, I.C., p. 235 
(Morocco). 

One more new species is described below. 

1. Tettigonia orlentalls, sp. n. (Plate XXVIII, figs. 1, 2.) 

(J. Belated to T. earUans (Fuessly), but somewhat larger and 
with longer elytra. Brownish-green. Fastigium of the vertex 
with a feeble sulcus. Pronotnm longer and more narrow than in 
T. cantons ; its prozona cylindrical, smooth ; front margin very 
feebly and broadly excised ; first transverse sulcus distinct, in the 
shape of an obtuse angle, obliterate in the middle; submedian 
V -shaped sulcus not well developed ; hind sulcus broad and irregular ; 
metazona slightly raised and sloping, flat, indistinctly rugulose, 
almost twice as broad as long, with the median keel very low, 
but distinct; hind margin very broadly rounded. Prostemum 
with two long and pointed spines. Mesostemal lobes attenuate, 
pointed. Metastemal lobes triangular, with short conical attenuate 
apices. Elytra extending somewhat beyond the hind knees, broad 
in the basal half and attenuate apically; the radial vein branched 
in its middle. Wings distinctly shorter than the elytra, broadly 
rounded. Front and middle femora with 5-6 small brown spinules 
along the front lower carinae. Hind femora with 9-11 brown, 
black-tipped spines along each of the lower carinae. Last 
abdominal tergite with the median emargination reaching almost 
to its middle, somewhat narrower than each of the lobes, which are 
convex and distinctly longer than at the base broad. Ceici extend- 
ing about as far as the ends of styli, with the basal half thickened 
and dilated and the apical part filiform, feebly incurved, armed 
before the middle with cylindrical, pointed, decurved tooth, which 
is about half as long as the apical portion of the cercus. Sub- 
genital plate with a broad round emargination; styli subequal in 
length to the filiform part of cerci. 

$ (paratype). Elytra extending to the base of the apical third 
of the ovipositor. Ovipositor straight, with the lower margin 
feebly concave. Subgenital plate with two lateral keels, delimitating 
a pyriform strongly concave surface, divided by a sharp median 
keel ; the hind emargination deep, oval, the lobes being well separated 
at their bases and closely approximated apically; seen in profile 
the lobes are with elliptical apices. 
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Length of body <} (type) 31, $ (paratype) 32; pronotum (J $ 9;. 
length of elytra <J 33-6, $ 38; maximum width of elytra ^ 11 ; hind 
femora $ 27, $ 28 ; ovipositor $ 32 mm. 

One male t)rpe from Japan in the British Museum ; one 
male and one female paratypes from the same country 
in Dr. Burr’s collection (Oxfoni Museum). 

This is probably the species mentioned by Brunner v. 
Wattenwyl (Prodromus Europ. Orth., p. 310) as an 
undescribed one from Japan which he has got in his 
collection. Dr. Burr also labelled his specimens as 
“ Locusta sp. n.,” but never published a description. It 
is not unlikely that Locusta japonica L. Brun. mentioned 
by Matsumura and Shiraki (Journ. Coll. Agric., Sapporo, 
iii, part i, 1908, p. 68) is the same species, but Prof. L. 
Bruner himself informed me that he has never described it. 

The new species is well characterised by the relative 
dimensions, shape of el 5 ^ra, form of the male cerci and of 
the subgenital plate of the female. 

2. Tettigonia viridissimo (L.). 

British Museum collection contains two males of this 
species from Seoul, Corea, which makes Brunner’s record 
(Prodromus Europ. Orth., p. 308) that it occurs in Amur- 
land quite certain. 

Pachysaqella, Hebard. 

1922. Pachysaqella, Hebard, Proc. Acad. Nat. Sci. Phil- 
adelphia, Ixxiv, p. 273. 

Hebard included this Australian genus in the sub- 
family Saginae, to which, in fact, one arrives when using 
for identification the existing highly artificial keys to 
subfamilies. In my opinion, however, the general habitus 
of the insect, feeble spinulation of its legs, as well as the 
structure of the sternal lobes, are characters which make 
its position amongst Saginae obviously unnatural, while 
no objection whatever may be raised against including 
it in Tettigoniinae, near Hyphinomos Uvar. and Amphiestris 
Pieb. Hebard knew only one species, P. maculata Heb., 
from S. Austraha, but Ephippiger australis of Walker also 
belongs here, and it is quite incomprehensible why Kirby 
should include it in the genus Chlorobalius of Dectidnae, 
to which it is strikingly dissimilar even in the general 
appearance. 
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1. Faehysagella australis (Walk.). 

1869. Ephippiger australis. Walker, Cat. Derm. Salt. 
B.M., ii, p. 238, no. 25. 

1906. CMorobalius (1) australis Kirby, Syn. Cat. Ortk., 
ii, p. 190. 

1908. Chlorobalius (?) australis Caudell, Gen. Ins., Fasc. 
72, p. 7. 

(J {selected type). Cinereous. Fane reddish-brown, coarsely 
punctured and rugose, more so in its lower part. Occiput velvety 
reddish-blaek, marmorated with cinereous. Pronotum with a 
twice constricted reddish-black velvety fascia along the middle; 
lateral keels blackish in parts ; lateral lobes reddish-black in front 
and at the hind angle, margiimted with pale buff below. Elytra 
greyish-testaceous, blackened in the middle portion. Abdomen 
greyish-brown, with an indefinite blackish fascia along the middle. 
Last tergite short, with a narrow round median emargination ; cerci 
elongato-triangnlar, with the apex blunt triangular and a small 
incurved tooth above it. 

$ {paratype). Brownish. Face dark reddish-brown. Occiput 
indistinctly darkened. Pronotum with the median fascia not 
sharply defined, constricted once only; lateral lobes blackish, 
with a sharply defined pale brown marginal fascia, widened just 
behind the front margin and very narrow in the rest. Elytra 
unicolorous brown. 

Length of body <J 26, $ 32 ; pronotum (J 9-5, $ 9 ; elytra d 7-5, 
9 3 ; hind femora <J? 16 ; ovipositor 33 mm. 

I am not quite certain whether the male and female 
described above are really conspecific, and I have selected 
the male as the type of the species. 

The male differs strongly from P. mamlata Heb. in the 
structure of genitalia. British Museum contains one male 
and two females, aU from Swan Eiver, Australia. 

Drymadusa Stein. 

1860. Drymadusa Stein, Berl. Ent. Zeit., iv, p. 257. 

1908. Drymadusa, Caudell, Gem. Ins., Fasc. 72, p. 13. 

The interrelations of the genera Drymadusa, Paradry- 
madusa Herm., Ceraeocereus U^var. (Horae Soc. Ent. Eoss., 
xxxix, 1910, p. 381) and Bergiola Stschelk. (Ann. Mus. 
'Zool. Ac. Imp. Sc. St.-Pdtersb., xii, 1907, p. 381; Eevue 
Eusse d’Entom., x, 1910, p. 50) are veiy imperfectly 
understood, and, since the number of species of the first 
two of them is increasing yearly, it would be premature to 
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attempt a revision of the whole group, to which some of 
the North American genera seem to belong as well. I 
shall, therefore, give simply lists of species of Drymadusa 
and Paradrymadusa described since Caudell’s catalogue, 
as well as some notes on the synonymy of certain species. 

Caudell gives a list of nine species of Drymadtisa but 
D. fletcheri Burr is a Gampsocleis (see p. 524) and should 
be excluded from this genus, while one species, D. recticavda 
Werner, has been omitted by Caudell and two more have 
been described recently by me. 

1901. D. recticavda Werner, Zoolog. Anz., xxvi, p. 530) 
(Armenia). 

1916. D. eurvicercis Uvarov, Bull. Mus. Caucase, x, p. 188, 
fig. 5 (Kurdistan). 

1917. D. pastuchovi {Paradrymadusa) Uvarov, l.c., xi, 
p. 286, fig. 2 (S.E. Transcaucasia). 

Caudell has given incorrect reference to D. magnijica 
Werner, which should be read as follows : — 

1901. D. magnijica Werner, Sitz. Akad. Wiss. Wien, cx, 
Abt. 1, p. 2^ (Armenia).* 

The species D. guttatipenne mentioned by Bolivar in his 
description of D. affinis (Ann. Soc. Ent. Belg., xliii, 1899, 
p. 601) has never been described. 

D. mokanshanensis Caudell (Proc. Ent. Soc. Wash., xxiii. 
No. 2, p. 34) from China is a Gampsocleis (see p. 522). 

Paradrymadusa Herm. 

1874. Paradrymadusa Herman, Verb. z.-b. Ges. Wien, 
xxiv, pp. 199, 206. 

1908. Paradrym^usa Caudell, Gen. Ins., Ease. 72, p. 13. 

Caudell lists six species of this genus, but Pterolepis 
caucasica F.W. does not belong here, and is, most likely, 
a Pholidopt&ra. The reference to the author and to the 
original description of P. anatolica is incorrect in CaudeU’s 
list, and should be read as follows : — 

1901. P. anatolica Werner, Sitz. Akad. Wiss. Wien., cx, 
Abt., i, p. 291, pi. i, fig. 2 (Asia Minor). 

The following species have been described since Caudell’s 
catalogue : — 

1907. P. beckeri Adelung, Hor. Soc. Ent. Ross., xxxviii, 
p. 45, pi. i, figs. 6, 6a, 66 (N. Caucasus). 

* See also Ebner, Acta Soc. Entom. Cechoslov., xx, 1923, p. 2, 

figs. 1, 2. 
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1907. P. retomkii Adelung, Ann. Mus. Zool. Ac. Sc. 

St.-Petersb., xii, p. 403 (Crimea). 

1910. P. wemeri Adelm^, Hor. Soc. Ent. Boss., xxxix, 
p. 349, pi. XV, figs. 7, 8; Uvarov, Biill. Mus. Cauc., 
xi, 1917, p. 290, %. 7 (N. Persia). 

1912. P. maculata Ebner, Ann. Naturhist. Hofmus. Wien, 
xxvi, p. 446, fig. 2 (N. Mesopotamia). 

1914. P. viridipennis Stscbelkanovzev, Mitt. Caucas. 
Mus., viii, pp.'lOl, 116, fig. 1 (E. Transcaucasia). 

1916. P. satunini Uvarov, Bull. Mus. Caucas., x, p. 50; 
Ent. Mo. Mag. 3rd ser., vii, p. 48 (Transcaucasia). 

1917. P. expugnata Uvarov, Z.c., p. 287, figs. 3, 4 (Arraenia). 
1917. P. bocguillmi Uvarov, l.c., p. 289, figs. 5, 6 (Persia). 

1917. P. jJCTSo Uvarov, l.e., p. 290, fig. 8 (Persia). 

1918. P. jouMbsoni Pylnov, Mem. Inst. Agronomiqiie 
Voronezh, iii, p. 136, figs. 1, 2 (W. Transcaucasia). 

1921. P. peraica (Pholidoj^era) Chopard, Joum. Bombay 
Nat. Hist. Soc., xxvii, p. 54, figs. 21, 22, 23 (Persia). 

1921. P. qazmnensis Chopard, l.c., p. 55, figs. 27, 28, 29, 30 
(Persia). 

1922. P. annulicomis Uvarov, Ent. Mo. Mag., 3id ser., 
viii, 'p. 87, fig. 2 (Palestine). 

Two of the listed species are not valid, viz. P. viridipennis 
Stschelk., which is the same as P. longipes Br. W. (see 
Uvarov, Bull. Mus. Cauc., xii, 1919, p. 159; also, Ebner, 
Acta Soc. Entom. Cechoslov., xx, p. 6), and P. jacobsmii 
Pylnov, which is obviously a pure synonym of P. sordida, 
Herm. 

P. persica Chop, has been described as a Pholidoptera, 
but it clearly does not belong to that genus, as the free 
plantulae of its hind tarsi are very short (as they are in 
Paradrymadusa and related genera, but not in Plwlidop- 
tera), and should be included rather in Paradryrmdum, 
at least provisionally ; the structure of the sternal lobes, 
which are hardly developed and very broadly t^cate, 
and of the hind tibiae, which are abnormally thick and 
short, suggests the necessity of making the insect the type 
of a new genus, but I refrain from doing it, until a revision 
of the whole group may be undertaken. 

P. annulicomis, which I have described from Palestine, 
occurs also in Cyprus, whence there is one male specimen 
in Dr. Burr’s collection (Oxford Museum). 
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Chlobobalius Tepp. 

1896. Chlorobalius Tepper, Horn Scient. Exped. Centr. 
Austr., 2, p. 375. 

1906. Chlorobalius Kirby, Syn. Cat. Orth., ii, p. 190. 

1908. CMoroibaUus Caudell, Gan. Ins., Ease. 72, p. 7. 

Two of the Walkerian species, viz. Locusta decticoides 
and Decticus frontalis, undoubtedly belong to this genus ; 
the Ephippiger australis Walk., which Kirby also included 
in Chlor^falius, has nothing whatever to do with it, and 
belongs to Padiysagdla (see above, p. 496). 

Thus, only three known species remain in the genus 
Chlorobalius, but the real number should be far larger, 
as the Dectidnae of Australia are yet practically imknown ; 
even the British Museum collection contains one or two 
undescribed species, but in single specimens only and not 
sufficiently well preserved to justify describing new species. 

The species described by Tepper, Ch. leucoviridis, is not 
represented in the Musemn, as Kirby’s note in the Catalogue, 
that it is represented by an immature specimen, is based 
on a larva of an rmknown genus. Ch. leucoviridis seems 
to differ from both species of Walker by the coloration of 
the hind-wings, which are described as pellucid, with the 
veins pale, while they are tessellated with brown in Ch. 
fronMis and Ch. decticoides ; there may be other morpho- 
logical differences, but they are not to be deducted from 
Tepper’s description, which is very unsatisfactory. 

1. Choroballus decticoides (Walk.). 

1869. Locusta decticoides Walker, Cat. Derm. Salt. B.M., 
ii, p. 285. 

The species has been described from as many as six 
co-t3^es, three presented by Haslar Hospital, and three 
collected by Richardson. At present, there exist only 
five specimens, one of them being presented by Richard- 
son, while the other four are labelled “ New Holland ” 
and presented by Haslar Hospital, and at least two 
^erent species may be distinguished amongst them, 
oince, however. Walker gives measurement of the expansion 
of the fore-wings, I think myself justified in narrowing 
oiy selection of the type to the only two specimens which 
^th expanded wings. These two specimens, again, 
‘mfer from each other by their dimensions and coloration, 
TRANS. ENT. soc. LOND. 1923. — PARTS HI, IV. (jAN. ’24) LL 
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and may be not conspecific; I selected as tbe type of 
the species the larger of the two specimens and would add 
the following details to the original description : — 

Fastigium of the vertex slightly widened apically, with an indis- 
tinct median sulcus. Front femora with 3-4 minute spines on the 
inner lower carina, while the outer one is unarmed. Middle femora 
with the lower carinae unarmed. Hind femora with 11-13 inner 
spines, and 6 outer ones. Subgenital plate acutely triangular, 
somewhat longer than at the base broad, convex, indistinctly 
carinated along the middle. Ovipositor reaching almost to the 
apex of the hind tibiae. 

Length of body 34 ; pronotum 7 ; elytra 41 ( ?, the tips broken 
ofE) ; hind femora 32 ; ovipositor 40 mm. 

The other co-types of Locusta decticoides Walk., as I 
have already said, hardly belong to the same species. 

2. Chloioballus frontalis (Walk.). 

1869. Decticus frontalis Walker, Cat. Derm. Salt. B.M., 
ii, p. 264. 

The exact locality of the single tj^pe (a female) is unknown, 
but it belongs to a collection from King George’s Sound, 
New Holland. Here are some additional details of its 
morphology taken from the type : — 

Fastigium of the vertex hardly broadened apically, with a distinct 
median sulcus. Front femora with 2-3 inner spines, unarmed 
outwardly. Middle femora unarmed. Hind femora with 10-12 
inner spines, and 1-2 outer ones. Subgenital plate triangular, vdth 
the sides somewhat convex, as long as its base broad, thick, carinated 
along the middle. Ovipositor reaching about the middle of the 
hind tibiae. 

Length of body 31 ; pronotum 7 ; elytra 28 ; hind femora 27 ; 
ovipositor 27 mm. 

This species is separated from Ch. decticoides hy the 
comparatively shorter elytra, hind femora and ovipositor, 
as well as by the spinulation of femora, and the shape of 
the subgenital plate. 


Lanciana Walk. 

1869. Landana Walker, Cat. Derm. Salt. B.M., ii, P; 280. 
1908. Landana Caudell, Gen. Ins., Fasc. 72, Decticmae, 
p.38. 
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This geniis belongs to the group Rhacoclees as defined 
by Caudell and to the same subdivision of it which includes 
three other Australian genera. The following characters 
must be added to the original description : — 

First joint of antennae twice as long as broad. Fastigium of the 
vertex reaching a little beyond the middle of the first antennal 
joint, strongly compressed laterally, not more than half as broad 
as the third antennal joint. Pronotum subsellate, without the 
median keel. Frostemum armed with two moderately long spines. 
Mesostemal lobes apically attenuate, almost spiniform. Metastemal 
lobes with the apices tubereuliform. Front tibiae with three spines 
on the upper side, including the subapical one. Hind tibiae with 
two spurs beneath. The plantulae of the hind tarsi about half as 
long as the first joint. Last abdominal tergite transverse. Supra- 
anal plate small, triangular, impressed, included between two 
large, cordiform, vertically placed inter-cercal plates. Cerci 
simple, conical. (Subgenital plate of the type cannot be studied 
owing to its bad preservation.) 

As appears from this description, the genus Lanciana 
shows some likeness in the external genitalia to Neduba, 
as it has also well-developed inter-cercal plates. 

1. Lanciana albidlcornls AYalk. 

1869. Lanciana aUndicornis Walker, Cat. Derm. Salt. 
B.M., ii, p. 281. 

Measurements of the type are as follows : Body 18 ; 
pronotum 4-5 ; elytra 21 ; wings 17 ; hind femora 20-5 mm. 

Neduba Walk. 

1869. Neduba Walker, Cat. Derm. Salt. B.M., ii, p. 250. 

1893. Tropizaspis Brunner Wattenwyl, Rev. Syst. Orth., 
p. 187 (invalid, no species described). 

1894. Tropizaspis Scudder, Canad. Entom., 26, pp. 178, 
180. 

1907. Neduba Caudell, Proc. U.S. Nat. Mus., 32, p. 295. 
1907. Neduba Caudell, Gen. Ins., Ease. 72, Decticinae, 

p. 8. 

The reasons given by Caudell for separating the genera 
Aedwba and Aglaothorax seem to me not convincing, as 
he shape of the pronotal keek is unreliable, while the 
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relative length of the hind legs can hardly he regarded as a 
character of generic value, the more so that there exists 
a species of Aglaothorm, viz. A. diabolicus Scudd., which 
has the hind femora as short as they are in the genus 
Heduba, On the other hand, the external genitalia are 
of the same type in both genera, and I should think that 
they might he better united, but I prefer to leave this 
question to the North American orthopterists, my personal 
acquaintance with the genera being very limited. 

1. Meduba oarlnata Walk. (Plate XXVIII, fig. 3.) 

1869. Neduba carinata Walker, Cat. Derm. Salt. B.M., 
ii, p. 251. 

1874. ArytrojAeria steindachneri Hermann, Verb. z.-b. 

Ges. Wien, 24, p. a)4, pi. 6, figs. 98-102. 

?1907. 'Neduba catinaia Caudell, Proc. U.S. Nat. Mus., 32, 
p. 296. 

I have serious doubts whether the insect described 
and figured by Caudell under the name N. carinata is really 
nonspecific with the type of that species, as the latter shows 
the following differences from the description by Caudell 

Lateral pronotal carinae in the metazona distinctly conrex, 
running into the hind margin without forming humeral angles vith 
it (“ pear-shaped” would be the best description of the shape of 
pronotum). Pise of the metazona very distinctly convex, both 
transversely and longitudinally. Hind tibiae armed above vrith 
20-25 spines on each side. The apical projecting part of the last 
tergite is much broader than long, with the hind margin broadly 
rounded, irregularly undulated, and the outer angles not at all 
attenuate. Cerci projecting well beyond the apex of the last tergite. 
Intercercal plates, taken together, somewhat broader than the pro- 
jection of the last tergite. No marked differences in the coloration 
or in measurements. 

Of course, it is not impossible that some of those 
differences may be attributed to inexactness of Caudeils 
description, while others are due to the individual vari- 
ability of the species, but it is a problem for the American 
orthopterists who may study long series of specimens, an 
I believe that the above description of the type will be 
helpful in that respect. 
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Group Abytbopteres. 

Caudell founded a special group to include a single 
genus Arytropteris Herm., characterised by the front tibiae 
bearing no outer dorsal apical spine. The same character, 
however, is common also to the genera Dexerra and Requena 
of Walker, Thoracistus of Pictet, IJmtata of P6ringuey, 
PUesirtes of Bolivar and one undescribed genus found by 
me in the British Museum collection. 

As regards the generic classification inside the group, 
it is in a great confusion, since the two Australian genera, 
Dexerra and Requena, of Walker have never been properly 
described; the genus Arytropteris has been confined by 
some authors with Thoracistus, which is a quite distinct 
insect, while the differences of VnUaia from Arytropteris 
are very obscure. I hesitate to include another genus 
of Peringuey, Aroegas, in this group, as the author says 
nothing whatever on the armature of the upper side of the 
front tibiae; whether it means that they are entirely 
unarmed (and this would refer it to the group under dis- 
cussion) I do not know, and am compelled to leave the 
genus out of consideration. 

The six genera known to me, i. e. with the exception of 
Umtata and Aroegas, may be separated by means of the 
following key, which is a purely artificial one and does not 
aim at expressing their genetic relations. 

1. (8) Hind tibiae with four terminal spurs beneath. 

2. (5) Fastigium of the vertex distinctly separated from the fasti- 

gium of the front. 

3. (4) Fastigium of vertex strongly compressed laterally, pointed 

(as seen from above), and but narrowly separated from the 
frontal fastigium. Pronotum cylindrical. Front tibiae 
entirely unarmed above. (Australia.) . Beguena Walk. 

4. (3) Fastigium of vertex not strongly compressed, seen from above 

obtusely truncate; very distinctly separated from the 
frontal fastigium. Pronotum with distinct lateral keels; 
its disc strongly widened and more or less flattened poste- 
riorly. Front tibiae with two spines above. (S. Africa.) 

Arytropteris Henn. 

5. (2) Fastigium of the vertex contiguous with that of the front. 

*■ (7) Pronotum as in Arytropteris. Male elytra somewhat visible 
behind the pronotum. (S.E. Africa.) 

Anarytropteris, g. n. 
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7. (6) Prouotam without lateral keels, stroi^ly elongate backwards 

perfectly concealing the elytra even in the male. (S. 
Africa.) Thomtislus Kct. 

8. (1 ) Hind tibiae with two terminal spurs beneath. 

9. (10) Front tibiae with two spines above. Hind femora more 

than twice aa long as the pronotum. Free plantulae of the 
hind tarsi subequal to the first joint. (Australia. ] 

Dexerra Walk. 

10. (9) Front tibiae unarmed above. Hind femora not twice as 

long as pronotum. Free plantulae of the hind tarsi short. 
(E. Africa.) PMmrUs Bol. 


Requena Walk. 

1869. Requena Walker, Ckt. Derm. Salt. B.M., ii, p. 248. 
1908. Requena Caudell, Gen. Ins., Faso. 72, p. 37. 

9 . First antennal joint with the inner margin dilated, especially 
in front, where it is rotundato-prominent. Fastigium of front 
separated from the face by a short arched transverse sulcus, dis- 
tinctly separated from the fastigium of vertex. The latter strongly 
compressed laterally, almost lamelliform, seen in profile distinctly 
prominent forward, rounded in front, seen from above very narrow 
and pointed. Pronotum convex, both in transverse and in longi- 
tudinal direction (in the latter one but feebly); no trace of lateral 
keels; a scarcely perceptible fine line takes place of the median 
keel; front margin rotundately excised ; a broad V-sbaped sulcus 
in the front fourth; metazona much produced behind, rounded; 
lateral lobes much longer than high, broadly rounded, with a shallow, 
but distinct, humeral emargination. Piostemum with two cylindri- 
cal, obtuse spines. Mesosternal and metastemal lobes obtusely 
cylindrical. Elytra and wings absent. Front and middle femora 
with both the lower carinae minutely serrulated between some teeth 
of larger size. Front tibiae above unarmed, beneath on each side 
with six spines rapidly decreasing in size towards the apex. Hind 
femora moderately long, strongly thickened basally, armed with 
alternatively larger and smaller teeth along both lower carinae; 
knee lobes with the apices spinuliform, and armed with one sharp 
spinule each at the middle of the lower margin. Hind tibiae with 
four terminal spurs beneath. Free plantulae of the hind tarsi very 
short. Ovipositor somewhat longer than the body, very feebly 
recurved, almost straight. 
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1. Requena vertlealls Walk. 

1869. Requena verticalis Walker, Cat. Derm. Salt. B.M., 
ii, p. 249. 

Dimensions of the female type from the Swan River, 
W. Australia, are as follows : Length of body 17 ; pronotum 
7-5 ; hind femur 15 ; ovipositor 17 mm. 

There is in the British Museum collection another female 
of this species, from Perth, W. Australia, but the male 
remains unknown. Another species of the same genus is 
represented also by a single female from W. Australia, 
but I do not consider it wise to describe a new species from 
that sex only. 

Arytbopteris Herm. 

1874. Arytropteris Herman, Verb. z.-b. Ges. Wien, 24, 
pp. 198, 204. 

1893. Arytropteris Brimner-Wattenwyl, Rev, Syst. Orth., 
p. 185. 

1908. Arytropteris Caudell, Gen. Ins., Rase. 72, p. 37. 

1916. Arytropteris P6ringuey, Ann. S. Afric. Mus., xv, 
p. 440 ipartim !). 

Brunner’s remark (i.c.) that the genus Thoradstm Piet, 
is the same as Arytropteris Herm. is quite incomprehensible, 
since the differences between them are obvious even when 
their descriptions are compared. Peringuey’s conception 
of the genus has been b^ed, however, on Bruimer’s 
authority, and as he gives in his key and descriptions 
scarcely any morphological characters apart from the 
armature of femora, which is variable in this subfamily, 
it is practically impossible to see from his paper how many 
genera he has included in his “ Arytropteris,” though 
obviously there was more than one. The same reason 
makes it practically impossible to name species by the aid 
of Peringuey’s paper. I know only one species of this 
genus. 

1. Arytropteris semiaenea (Serv.). 

1839. Thyreonotus semiaeneus ServiUe, Ins. Orth., p. 496. 
1869. Thyreonotus basalis Walker, Cat. Derm. Salt. B.M., 
ii, p. 247. 

1874. A\rytropteTUi\ anyulosa Herman, Verb. z.-b. Ges. 

Wien, 24, p. 204, pi. iv, figs. 31-36. 

1902. Pomatonota bipunctata Kirby, The Entora., 35, p. 22. 
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1906. T[korancistus (sic/)] semiaeneus Kirby, Cat ii 

p. 182. 

1906. A[rytroptens] basalis Earby, l.c., p. 182. 

1906. P[mat<mota] bipundata Kirby, l.c., p. 358. 

1908. T[horacistus] semiaenem Caudell, Gen. Ins., Ease 

72, p. 17. 

1908. A[rytrojiteina] basalis Caudell, l.c., p. 37. 

There is hardly any doubt that the species of Serville 
is identical with those of Walker and Herman. It may 
seem incredible ‘that Kirby should make such a mistake as 
to describe the insect as a new species of Mecopodinae, 
but his types (an adult male, which I consider as the 
holotype, and a female larva) are before me; it is note- 
worthy that Kirby identified other specimens from the 
same (Distant’s) collection as A. basalis. 

The species is not constant in its colour characters, the 
general coloration varying from brown to ochraceous, 
and even to greenish, with dark (grey, brown and bronre) 
spots and markings more or less developed; at the same 
time, there is some variation in the shape of the pronotum, 
which in some specimens is somewhat shorter than in the 
others, but the shape of external genitalia remains quite 
constant. I believe that some of the species described by 
P4ringuey are but colour varieties of A. semiaerm, but 
nothing can be said definitely imtil the types are properly 
redescribed. 


Anarytiiopteris, gen. nov. 

Very like Arytropteris, but differs from it in the fastigium 
of vertex being continuous with that of the front, which 
character I consider to be of generic value. 

Genotype : Amrylropteris fallax, sp. n. 

Anarytropteris (allax, sp. n. (Plate XXVIII, figs. 4, 5.) 

^ . First antennal joint rotundato-piominent on its inner margin. 
Face transverse, with a shallow transverse impression near the 
clypeus; the bottom of the impression very finely rugulose; the 
rest of the face in scattered indistinct punctures. Fastigium of the 
front very indistinctly separated from the face, continuous with the 
fastigium of vertex (i. e. separated from it just by a fine line)- 
Fastigium of vertex subequsi in width to the first antennal joint, 
not sulcate from above. Pronotum shaped as in Arylropt^* 
semiaenea, though the lateral keels are somewhat more pronounced, 
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lateral lobes rugulose and with minute tubercles, which form also a 
yitiH of denticulation along their lower and hind margins. Elytra 
scarcely visible behind the pronotum. Front femora with 2-3 
spines on the front lower margin; middle femora with four spines 
on the same margin; knee lobes of both front and middle femora 
with short apical spines. Hind femora with 8-9 spines on each side 
beneath ; knee lobes spined apically. Last tergite somewhat 
prominent behind, transverse, broadly semicircularly excised apically, 
the lobes acutely triangular, with the sides feebly concave. Cerci 
short, thick, with the apex incurved, beak-shaped, pointed. Sub- 
genital plate lyriform, bicarinate, with the apex submarginate ; 
styli short, cylindrical. 

General coloration pale brownish-yellow, with a faint metallic 
shine. The underside of the first and second antennal joints, tarsi, 
some dots along the front margin of the pronotum, hind margin 
of its disc, two sublateral spots at base of the abdomen, transverse 
rows of dots on the hind margins of the tergites and very fine points 
scattered all over the abdomen, are black, or brown, with bronze 
shine. 

Length of body 25 ; its maximal width 6-5 ; hind femur 23-5 mm. 

The type is from Nyasaland {Dr. Siannus) ; another male 
(paratype) is from Umtali, Nyasaland [Dr. G. A. K. 
Marshall). 

The paratype differs from the type in the lateral keels of 
the pronotum marked with bronze-black colour, but is 
quite similar in other respects. 

Tiioracistus Piet. 

1888. Thoradstus Pictet, Mem. Soc. Geneve, xxx. No. 6, 

p. 61. 

1907. Thoradstus Caudell, Gen. Ins., Fasc. 72, p. 17. 

1916. Arytropteris Peringuey, Ann. S. Afric. Mus., xv, 
p. 440 [ad partim !). 

Pictet’s description and figures of the genotype leave no 
doubt that the genus is quite distinct from Arytropteris. 
Its differences from the latter are as follows : Fastigium 
of the vertex much broader than the first antennal joint 
and continuous with the frontal vertex ; pronotum without 
lateral keels, much produced behind and wholly covering 
the elytra even in the male ; the lateral lobes of the pro- 
notum almost vertical ; their lower margin (at least in the 
male) with a very distinct humeral sinus. 
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Thyreonotus viridifer of Walker belongs to this genus, as 
well as, probably, some of the unrecognisable species 
described by Peringuey as members of the genus Ar^- 
iropteris. British Museum collection contains two females 
which are not conspecific either with T. viridifer, or with 
T. perinffueyi, and may be new (if not conspecific with 
P6ringuey’s species), but, as usual, I abstain from describing 
females. 

1. Thoraeistus viridifer (Walk.) (Plate XXVIII, figs. 6, 7.) 

1869. Thyreomtus viridifer Walker, Cat. Derm. Salt. B.M. 
ii, p. 248. 

1906. T[horancistus (sic ./)] viridifer Kirby, Cat., ii, p. 182. 
1908. T[horacistus] viridifer Caudell, Gen. Ins., Fasc. 72 
P- 17. 

This species is easily separated from the genotype by its 
perfectly smooth pronotum, which is also less produced 
and distinctly less convex posteriorly. 

The dimensions of the type (male) are as follows : 
Length of body 19 ; pronotum 15 ; hind femur 21 mm. 

Dexekra Walk. 

1869. Bexerra Walker, Cat. Derm. Salt. B.M., ii, p. 265. 
1908. Bexerra Caudell, Gen. Ins., Fasc. 72, p. 38. 

5. llrst antennal joint short. Face strongly transverse. Fasti- 
gium of the front subquadratc, narrowly but distinctly separated 
from the fastigium of vertex; the latter mure than twice as broad 
as the first antennal joint, seen from the front broadly triangular. 
Eyes relatively large, strongly prominent. Pronotum convex, 
short, truncate behind, without any trace of the keels; lateral lobes 
obliquely sloping, round, without humeral sinus. Elytra reaching 
the second tergite, almost rectangular in shape, not strongly inflated. 
Frostemum with two spines. Mesosternal and metastemal lobes 
in the shape of obtuse spines. All femora unarmed, except on the 
knee lobes, which are bi-spinulose on the front legs and unispinose 
on others. Front tibiae short and thick, with two upper spines, 
without an apical spine, and with fine spines on each side beneath. 
Hind tibiae with two terminal spurs beneath. Free plantulae of 
hind tarsi almost as long as the first joint. Last tergite strongly 
transverse, broadly triangularly emarginate behind. Supra-anal 
plate not visible. Cerci short, conical, with a strongly recurved 
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tooth at the base. Inter cereal plates very long and narrow, sabre- 
shaped, crossed. (Subgenital plate in the t3/pe deformed.) 

1. Dexerra turpis Walk. (Plate XXVIII, fig. 8.) 

1869. Dexerra turpis Walker, Cat. Derm. Salt. B.M., ii, 

p. 266 . 

Dimensions of the type (male) of this extremely interest- 
ing insect are as follows : Length of body 13‘5; pronotum 
5 ; elytra 1-5 ; hind femur 13-5 mm. 

Phlesirtes I. Bol. 

1922. Phlesirtes I. Bolivar, Voyage de Baron M. Eoth- 
schild en Ethiopie, etc., p. 203. 

1. Bolivar founded this genus on Xiphidion m&rumontanum 
Sjost., and he suggested that it may belong to Dectidnae 
but hesitated to state it definitely, on account of the front 
tibiae being unarmed above. I think, however, that the 
latter character is of less importance than the development 
of the free plantulae of hind tarsi which in Phlesirtes are 
perfectly t)rpical for Dectidnae, and this makes it impossible 
to include the genus in Conocephalinae, in spite of superficial 
resemblance of the insect to Xiphidion. 

Three more species of Xiphidion described by Sjostedt, 
meruense, kHimandjaricum and kibonotense, also probably 
belong to Phlesirtes, and the British Museum collection 
includes one new species described below, as well as a female 
of a probably imdescribed species, which I find useless to 
describe until the male is Imown. Thus, it appears that 
the genus is rich in species, although the small size of these 
insects and their larvae-like appearance are obviously a 
cause for their being neglected by collectors. All known 
species are East African in distribution. 

1. Phlesirtes merumontanus (Sjost.). 

1909. Xiphidion merumontantum Sjostedt, Wiss. Ergebn. 

Kihm. Exped., iii, 17, p. 139, pi. vi, figs. 9, 9a, 96. 

1922. Phlesirtes merumontanus I. Bolivar, Voyage de 
Baron M. Rothschild en ^thiopie, p. 203. 

British Museum collection contains one male and one 
female of this species from Ngabana, British East Africa. 
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2. Phlesirtes braehiatus, sp. n. (Plate XXYIII, figs. 9, lo.) 

Pale castaneous. Face pale yello^rish. Head and pronotum 
shining, with a darker broad median fascia not reaching the hind 
margin of pronotum and included between two narrow pale fasciae, 
not sharply defined; vertex also with a narrow pale median line. 
Abdomen with broad blaekish lateral fasciae. Last tergite blackish- 
brown, with two indefinite pale sublateral spots ; posterior emargina- 
tion broad, rectangular; lobes narrow, much longer than broad, 
decurved. Cerci cylindrical, granulated; the preapical branch 
longer than its distance from the base, bisinuate, distinctly com- 
pressed, rotundato-triangular in the cross-section, somewhat dilated 
beyond the middle, with the apex suddenly attenuated. Subgenital 
plate blackish-brown, large, oval, with an irregular narrow sulcus 
along its middle ; hind margin rectangularly excised, with the lobes 
rounded. Hind femora pale, only knees slightly darkened. 

Length of body 10; pronotum 5; elytra (visible portion) 1-5; 
hind femora 10-5 mm. 

Described • after one male from British East Africa 
(ft. Ford). 

Ph. brachiatus is very near to Ph. merumontams, but, 
apart from some differences in coloration, the posterior 
emargination of the anal tergite is distinctly broader in 
the new species, while its lobes are considerably longer and 
decurved; the branch qI the cerci is in brachiatus much 
longer and not round, as in another species, but very 
peculiarly compressed. 

Atlanticus Scudd. 

1859. Orchesticus Saussure, Kevue et Mag. Zool., 2 ser., 
xi, p. 201 (praeoccupied !). 

1893. Engoniaspis Brunner, Ann. Mus. Genova, xxxiii, 
p. 185 (invalid, no species included !). 

1893. Amuria Brunner, l,c., p. 185 (both invalid, contain- 
ing no species, and praeoccupied in Lepidoptera, by 
Staudinger, 1887). 

1894. Adanticus Scudder, Canadian Entom., xxvi, pp- 
177, 179. 

1914. Amuria Pylnov, Revue Russe d’Entom., xiv, p- 
109. 

1916. Atlanticus Behn and Hebard, Trans. Americ. Entom. 
Soc., xlii, pp. 33-100. 
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As tie full history of this gemis has been given by Rehn 
and Hebard in their excellent monograph of the American 
species (l.c.), I shall point out only one more synonym 
missed by those authors. This is Amuria of Brunner, 
which genus, though described in 1893, did not become 
valid until 1914, when Pylnov [l.c.) made known its first 
species; the name is, besides, praeoccupied and cannot be 
used. That the genotype of Amuria, which is, of course, 
A. brunneri of Pylnov, belongs to the genus Atlanticus is 
beyond any doubt, and since two more species are known 
now from Eastern Asia, A. palpalis Rehn and Hebard, 
1920, and a new one describe below, it is clear that the 
genus shows a very remarkable distribution. Indeed, 
Rehn and Hebard are of the opinion (l.c., p. 43) that the 
genus Athmtieus in N. America is of austral origin, its 
centre of distribution being in the south-eastern part of 
the United States, while but two species are found in the 
northern Mississippi Valley, and but one reaches Arkansas. 
On the other hand, the three Asiatic species are known from 
China and frogi the Ussuri region, which makes the two 
areas entirely discoimected. It would be, of course, prema- 
ture to speculate on the reasons of such close affinities 
between the austral faunas of N. America and that of the 
Chinese region, but the fact is stiU more emphasised by the 
circumstance that the whole subfamily Dectidnae, as its 
distribution shows, is a very ancient group and undoubtedly 
a relic of some widely distributed fauna. 

Of the nine American species listed by Rehn and Hebard 
one only is represented in the British Museum, A. americanus, 
the only specimen of it being the type of Decticus derogatus 
Walk., the synonymy of which has been thus quite correctly 
established by previous writers. 

The Asiatic species are three in number, as follows : — 


1. Atlanticus brunneri (Pyl.). 

1914. Amuria brunneri Pylnov, Revue Russe Entom., 
xiv, p. 109, figs. 3, 4, 5. 

Pylnov described this species, not represented in the 
collections studied by me, from the Ussuri region. It is 
characterised by the fairly long male cerci, distinctly 
incited and armed with a premedian tooth, and by the 
straight, apicaUy decurved ovipositor. 
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2. Atlantieus sinensis, sp. n. (Plate XXVIII, figs. 11, 12.) 

(J. Face distinctly reclirate; fastigium of the vertex, seen from 
above, distinctly narrower than the horizontal diameter of an eye; 
seen from the front it is truncate apically, the apex being narrower 
than the basal antennal joint. Maxillar palpi with the apical joint 
distinctly incrassate apically, about one-third again as long as the 
subapical one. Disc of the pronotum somewhat convex in the 
prozona and flat in the metazona, constricted at its apical fourth, 
the width here being about one-half of the maximum width, which 
is at the very hind margin ; the first sulcus shallow, but distinctly 
feebly arched ; the hind sulcus hardly discernible, almost straight ; 
fore margin of the disc indistinctly concave ; its hind margin feebly 
sinuate in the middle ; median keel obsolete ; lateral keels between 
the front margin and the first sulcus very obtuse, convergent back- 
wards and somewhat deflexed forwards ; further backwards they are 
very distinct, shining. Lateral lobes of pronotum only about half 
again as long as their maximal height ; their fore margin straight ; 
the fore smgle obtuse and rounded; the lower margin short, strongly 
ascendent, straight in its fore half and subconvex ii? the rest, forming 
a widely rounded, almost right angle with the hind margin, which 
has but a very feeble humeral sinus. Elytra with only their 
base concealed by the pronotum, inflated, covering more than three 
basal tergites. Abdomen without any carinae; hind margins of 
its tergites simply truncate; the last tergite rounded behind, 
with a deep, almost parallel-sided emargination in the middle, and 
faintly sinuate sides. Cerci thick, conical, somewhat incurved, 
with a thick, curved tooth about the middle. Subgenital plate 
moderately narrow; its hind margin very shallowly and obtusely 
excised; styli distinctly longer than the apical width of the plate. 
Frostemum armed with two short, acute spines. Front and middle 
femora with two small, depressed spines on the front lower margin, 
in the apical half. Hind femora with 3-4 outer and 5 inner spines 
below. 

General coloration brown. Antennae reddish-brown, with narrow 
pale rings. The following parts are shining black: the inner 
surface of two basal anteimal joints; fastigium of the front; fasti- 
gium of vertex on its front surface, on the sides of the upper surface, 
and the whole of its side surfaces, whence the black colour extends 
to the eyes, encircles the latter and forms a postocular fascia ; lateral 
lobes of the pronotum (where the black merges into deep chocolate- 
brown in the middle portion), except a brosul pale fascia along the 
lower margin, extending a little above the humeral sinus; upper 
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portion of pleurae and indefinite spots on the front and middle legs. 
Elytra reddish-brown, with a black fascia in the submarginal field 
and blackish veins of the speculum. Hind femora coarsely punctured, 
more densely so on their upper surface ; the upper half pale, indefin- 
itely marmorated with grey and brown, with a black spot at the 
base ; the lower half separated from the upper one by a black line, 
with blackish-brown, indefinite striation. Abdomen dark reddish- 
brown, with the hind margins of tergites paler. 

$ ('paratype). Subgenital plate distinctly transverse, V-emar- 
ginate in the middle, the lobes very broadly rounded. Ovipositor 
subequal in length to the hind femora, almost straight in the basal 
half, very distinctly recurved in the rest. 

Length of body (J 25, 9 28; pronotum ^ 8-5, $ 9; greatest width 
of pronotum d 6-5, $ 5-5; projecting part of elytra cJ 6, $ 0-5; hind 
femur (J 23, 9 22-6 ; ovipositor 20 mm. 

Described from and 5$9, aU from Taipaishan, 

Shense Prov., China, 26 vii-13 x. 1905. 

The species differs from all known ones by the distinctly 
upcurved ovipositor of the female, while in the shape of 
the male cerci it should be close to A. brunneri, from which 
it differs in the male sex, however, by the deeply excised 
last tergite and very shallowly emarginate subgenital 
plate. 

3. Atlantlcus palpalis Kehn and Heb. (Plate XXVIII, fig. 13.) 

1920. Atlanticus palpalis Kehn and Hebard, Trans. 

Americ. Ent. ^c., xlvi, pp. 220-223, figs. 1-4. 

It is very fortunate that the British Museimi collection 
shoidd happen to include a single male of this interesting 
species, described from the female sex only. The male 
agrees in all its characters with the original description, 
apart from the development of the elytra, which are as 
long as the pronotum and extend beyond the middle of the 
abdomen ; the external genital parts are as follows : — 

Last tergite transverse, with the middle portion distinctly pro- 
jecting, deeply and narrowly incised in the middle, with the lobes 
triangular ; cerci robust, semicircularly incurved, compressed 
dorso-ventrally, with a short, strongly curved postmedian tooth; 
the portion of the cerci beyond the tooth is much narrower than 
the basal portion; the apex attenuated in a sharp short tooth. 
Subgenital plate much deformed (the specimen has been preserved 
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in some liquid), but appears to be very narrowly and very deeply 
excised behind. 

Length of body (contracted) 30 ; pronotnm 12 ; exposed portion 
of elytra 13‘5 ; hind femur 31 mm. 

The species has been described from Yen-Ping, Pulden 
Province, China, and the male studied by me is practically 
a topotype, originating from Kualun, N.-W. FuMen. 

It appears, that all three Asiatic representatives of the 
genus possess more developed elytra than the American 
ones, as well as more or less distinctly incurved male cerci ; 
those characters are, however, not sufficiently important 
to justify a generic division. I am fuUy convinced that 
further investigations of the fauna of Eastern Asia will 
bring more species of this interesting genus. 


Hemictenodecticus Caud. 

1908. Hemictenodecticus Caudell, Gen. Ins., Fasc. 72, p. 28. 

This is one of the imperfectly understood genera of Dedi~ 
dnae, as it has been founded by Caudell obviously without a 
study of the type species, Ctenodecticus bolivari Targ. Tozz., 
of which only the female has ever been described, Finot’s 
description of both sexes being referable to a distinct 
species (see below). The principal point of difierence 
between Ctenodecticus and Hemictenodecticus is supposed 
to be the number of the spurs of hind tibiae, which shoffid be 
two in the former and four in the latter genus. I have 
found, however, in Ct. pujmlus, which is a genot 3 rpe of 
Ctenodecticus, that the inner pair of spurs is present, though 
the spurs are very minute and hardly discernible when 
examining the insect under a hand-lens, not under a bino- 
cular; I presume that this was the cause of Bolivar’s 
misstatement that the species has not got the inner spurs. 
If I am right in my conclusion, the genera Ctenodecticus and 
Hemictenodedicus should be united, but I abstain from 
actually doing it because the material of the species of 
those genera studied by me has been very limited. 

1. Hemietenodeeticmi costulatus (Costa). (Plate XXVIII) 
figs. 14, 16.) 

1883. Ctenodecticus costulatus Costa, Atti Acad. Scien. 
Napoli, (2), i, 2, p. 87. 
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1908. Hemictenodecticus costuhtus Caudell, Gen. Ins., 
Fasc. 72, p. 28. 

Burr’s collection contains a large series of this species 
from Asuju, Sardinia, and I take the opportunity to figure 
the male genitalia. Ctenodedicus msariensis Finot (Bull. 
Soc. Ent. Fr., 1893, p. 251) from Algeria, which has been 
included by CaudeU in Ctenodecticus in spite of Finot’s 
definite statement that it has four tibial spurs, is suspici- 
ously near H, costulatus, as far as it may be judged by 
description, and I should not be surprised if both species 
are identical. 

2. Hemietenddeetieus algerieus, sp. n. (Plate XXVIII, 
figs. 16, 17.) 

1896. \\Ctenodecticus holivari Finot, Ann. Soc. Ent. 
France, Ixv, p. 524 {nec Targioni-Tozzetti !) 

The insect redescribed by Finot from Algeria under the 
name of C. bolimri cannot possibly be the latter species 
known from Sardinia, as it differs from it vastly in the 
general coloration, which is green in C. holivari, according 
to its original description, and pale yellowish or greyish in 
the Algerian species; further difference may be seen in 
the shape of the hind margin of the lateral pronotal lobes, 
which should be without a humeral sinus in the female of 
0. holivari, while the Algerian specimens show a distinct 
sinus. It may be expected that further differences 
exist between the males of both species, but the male of 
C. holivari is unfortunately unknown. Nevertheless, I feel 
quite justified in proposing a new specific name for the 
insect described by Finot. The species is known to me 
from Mascara, Algeria, 1(J {Dr. Cros, British Museum, type), 
and from Oran, 1(J, 2$? (Oxford Museum, paratypes). 

Gampsocleis Fieb. 

Caudell has listed as many as twelve species of this 
genus, hut two more have been described since by Shugurow 
(podolica and annae), seven by Adelung {sowinskyi, caudata, 
mussi, chritinidi, ussuriensis and schelkovnikovae), one by 
Caudell (Drymadusa molcanskanensis), and two by Pylnov 
[orientalis and amurensis), which raises the number of 
species to twenty-six, with two additional sub-species 
kraussi haimlensis, Adelung and abhreviata dmeri Uvarov. 
T8ANS. ENT. SOO. LOND. 1923. — ^PABTS IH, IV. (jAN. ’24) M M 
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The great majority of species have been based, however on 
single, or very few, specimens, and none of the authors, save 
one, paid any attention to reliability of characters used as 
specific ones. Adelung was the only student of the genus 
who attempted to appreciate the comparative value of 
certain characters, but it must be admitted that in his own 
study he uses for separating species just the very characters 
which he himself, in the preface, stated to be quite un- 
reliable. As, moreover, practically all species have been 
described by authors who did not know the types of those 
described previously, it is practically impossible to see 
differences from descriptions. Shugurow made, never- 
theless, an attempt to give a revision of the genus,* but 
it is a most superficial and useless piece of work, even as far 
as the ten species included in the “ revision ” are concerned. 

As regards my own studies of the genus, I cannot regard 
them as anything more than preliminary ones, as 1 have 
had only a very limited material at my (fisposal, which did 
not permit me to appreciate definitely the range of variation 
of certain characters. As I had, however, an opportunity 
to study a considerable proportion of types of known species, 
I think it useful to give here a complete list of species of 
the genus, with the synonymy and notes on characters not 
mentioned or insufficiently described by previous authors, 
so that this work may serve as a basis for future revision 
of the genus. 

Before proceeding with the list, I would like to discuss 
briefly the value of certain characters \ised by previous 
writers to separate species of Gamvsodeis. Shugurow, in 
his revision, followed Brunner von Wattenwyl in regarding 
the absence and presence, as well as the number, of 
spinules on the underside of the femora as one of the most 
important taxonomic characters, but Adelung has shoun 
that variations in this respect are very extensive, which 
makes this character most unreliable; this, however, did 
not prevent him from using it largely in his own paper. 
Much importance has been attached also to the rela,tive 
dimensions of pronotum, elytra, hind femora and ovipositor, 
but a study of a few species represented by sufficiently 
long series shows most clearly — as it should be expected— 
that the taxonomic value of these characters is very doubt- 

* Synopsis praecursoria specieium Eurasiaticarum 
ClampaocUig Fieb.-Zap. Novoross. Ob. Est. (Mem. Soc. natj, 
Odessa, xxxi, 1907, pp. 183-195. 
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ful ; it seems that they may be used rather for the separating 
of get^aphical forms (it applies especially to the length of 
elytra) than of species, apart from the relative length of 
ovipositor, which may be to a certain extent used as a 
specific character. As regards the external genitalia, 
much attention has been paid to the shape of the female 
sub-genital plate, but my experience is that no importance 
whatever may be attributed to it, since this structure in 
Gampsocleis is but feebly chitinised, and therefore its 
shape and sculpture are in a great majority of cases un- 
natural, being more or less diverted by drying. Exactly 
the same applies to the shape of the male subgenital plate, 
as has been already stated by Adelung. Much more 
reliable characters may be found in the shape of the male 
ceroi, though on the whole it is very imiform throughout 
the genus, and only minor variations of the same general 
type are peculiar to different species ; indeed, so small are 
these variations that they can hardly be adequately 
described in words, and exact figures are a conditio sine qua 
nan for identification of species. Unfortunately, no 
figures exist of male cerci of any previously described 
species, and I have done my best to fill this gap as regards 
species which I have been able to study. General colora- 
tion and pattern, especially of the elytra, supply some 
specific characters, but their value must not be over- 
estimated, as individual variability in this respect is fairly 
considerable. 


1. Gampsocleis glabra (Herbst). (Plate XXVIII, fig. 18.) 
1786. Locusta glabra Herbst, Fuessly, Arch. Ins., viii. 


p. 193. 

1870. I\ecticus\ gratiosus Millet, Faune Invert. Maine-et- 
Loire, i, p. 307. 

1899. G[ampsocleis] glabra var. Assoi I. Bolivar, Ann. 
Sci. Nat. Porto, vi, p. 13. 

1907. G[ampsocleis] poddica Shugurow, Zap. Novoross. 

Ob. Est., xxxi, pp. 184, 185, 186. 

1907. Q[ampsocleis^ annae Shugurow, l.c., pp. 184, 185, 186. 

I do not give the complete synonymy of the species, as 
It may be found in Kirby’s catalogue (ii, p. 184), but merely 
a list of synonyms omitted by Kirby. Of G. annae and 
podolica I have studied topotypes and the type, respec- 
tively, and found their supposed specific characters of no 
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value (see my notes in Mitt. Kaukas. Mus., ix, 1915, p. 316, 
and I.C., xi, 1917, p. 87). G. assoi Bol. is not distinct from 
G. glabra specificaUy, as Kirby suggested, but represents a 
fairly well-defined subspecies, restricted to Spain. As for 
G. gratiosa MiUet, it is also unquestionably conspecific 
with glabra, and hardly separable from it as a subspecies ; 
to settle this latter point, a study of large series of specimens 
from France would be necessary. 

2. Gampsoeleis sedakovii (F.W.). (Text-figs. C and D.) 

1846. Decticus Sedakovii Fischer Waldheim, Orth. Imp. 

Boss., p. 161, pi. xxviii, figs. 3, 4. 

1899. Gampsocl^ tamerlana Burr, Ent. Bee., xi, p. 297. 
1901. Gampsoeleis spinulosa Erauss, Zoolog. Anz., xxiv, 
p. 239. 

1909. G[ampsocleis] sowinskyi Adelung, Ann. Mus. Zool. 
St. Petersb, xiv, p. 336. 

1909. G[ampsocleis\ hraussi Adelung, l.c., p. 339. 

1909. ^ampsodeis\ hraussi baicalertsis Adelung, l.c., 
p. 341. 

I have studied the types of G. tamerlana and G. spinulosa 
and they are undoubtedly conspecific. Of G. hraussi and 
sbsp. haicalensis, I possess the drawings of male cerci of 
the types,* and the difference between them, although 
considerable, does not exceed the usual range of variability 
observed in this species ; moreover, the difference may be 
due simply to different state of preservation of cerci which 
often shrink considerably, and to the different angle of 
vision. G. sowinskgi Ad. has been described after a single 
female, and its differences from the description of G. kraussi 
and particularly from sbsp. haicalensis are negligible. I do 
not hesitate to identify all the above-mentioned species 
with Dedicus sedakovii, as the figures and description of the 
latter exactly fit specimens before me, and the origiMl 
locality (Verkhne-Oudinsk, prov. Irkutsk) agrees well with 
the general distribution of the species. 

It is quite possible and almost certain that the species 
may be subdivided into several geographical races, differing 
from each other mainly in dimensions and proportions of 

• I am greatly obliged to my friend Mr. B. Vino^adov, 
kindly made for me drawings of male cerci of all the species descriDW 
by Adelung, and to Miss E. Miram, who made the necessary 
preparations. 
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different parts, and some of the races may prove to coincide 
with certain of the above-named species; it would be, 
however, hardly justifiable to attempt a subspecific 
division now, when only odd specimens are known from a 
few localities scattered over the enormously vast area of 
distribution of the species. 

Specimens examined : Hochsteppe im Gebiet des oberen 
Hoang-ho, 3460 m., 1$ (tj^es of G. spinulosa Kr. ; 

Dr. Krauss’ collection); Mongolia, Urga, IcJ, 1$ (types of 
I G. tamerlana Burr; Oxford Museum); Verkhne-Oudinsk, 



Transbaicalia, (topotype of D. sedakovii F. W. ; Vienna 
Museum); E. Mongolia, 1<J (British Museum); Sretensk, 
Shillca, l(j (Vienna Museum) ; Amur, (Vienna Museum) ; 
Ussuri, (Vienna Museum); Baranovsky, Amur, IcJ 
(Vienna Museum) ; Tschenting, China, 1$ (Vienna 
Museum); Tschili, China, 1(J (Vienna Museiun); Hong- 
kong, 2^^, 1$ (Vienna Museum). 

The area of distribution of this species extends, thus, 
from the extreme east of European Eussia (Perm; 
Adelung, l.c., p. 343) right across the whole of Silmria to 
the Amur, while Mongolian and Chinese localities constitute 
some of the most southern known records. 
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3. Gampsoelels eaudata Ad. (Tezt-fig. E.) 

1909. G{ampsodds'\ eaudata Adelung, Ann. Mus. Zoo]. 
St. Peterab., xiv., p. 338. 

The relatively very long ovipositor of the female, and 
strongly incurved male cerci make this species quite 
distinct from the preceding one, as far as one can judge by 
the description. The drawing of the male cercus of the 
type suggests, however, that the incurved apical portion 
is somewhat shrunk, and this may account for its unusual 
shape. The shape of the tooth on the cercus is very 
simil ar to that in G. sedahmi. The species has been de- 
scribed from an uncertain locality in the province of 
Yakutsk (see Adelung, Bull. Mus. Caucase, x, p. 319, 
footnote, where the author explains that the originally 
quoted locality “ Okhonon ” must be incorrect and probably 
refers to Ongoktom on the river Olenek). 

4. Gampsoelels buergeri (De Haan), (Plate XXVIII, fig. 1$) 

1842. Il{ecticus] buergeri De Haan, Bijdr, tot de Eenn. 
Orth., p. 214. 

1899. Gampsodeis mutsohito Burr, The Entom. Rec., xi, 
p. 297. 

1899. Gampsodeis milcado Burr, l.c., p. 296. 

There can be very little doubt as to the identity of 
D. buergeri De Haan, meagre though its description is. 
A careful comparison of types of the two species by Burr 
did not enable me to detect any difforence between them 
apart from that caused by the different state of preser- 
vation of the female subgenital plate. The species is 
closely allied to G. sedakomi, differing from it in the shape 
of the male cerci, and in the distinctly longer ovipositor. 

The majority of specimens studied by me (mainly from 
the Vienna Museum) are labelled simply “ Japan,” and the 
only exact locality is Nagasaki. 

■f 

5. Gampsoelels obseura (Walk.) (Plate XXVIII, fig. 20.) 
1869. Dedicus obscurus Walker, Cat. Derm. Salt. B.M. ii, 

p. 261. 

1906. G[ampsocleis] chsmrus Kirby, Syn. Cat. Orth., u, 
p. 185 {^syn. excl.). 
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1908. Giampsodeis] obscurus Caudell, Gen. Ins., False. 72, 
p. 11 (syn. excL). 

1909. Gampsodeis christinici Adelung, Ann. Mus. Zool. Ac. 
St. Petersb., xiv, p. 343. 

Although the types of D. obscurus Walk, are in a very 
bad state of preservation, the differences of the species 
from G. gretiiosa Br. W. are so obvious that Kirby’s mistake 
in regarding the latter as a synonym of dbscura is inexcus- 
able. CaudeU naturally followed Kirby without being 
able to study the types himself. This is one of the largest 
species of the genus, remarkable for its brownish coloration, 
with the el 3 rtra bearing two very distinct broad, pale 
longitudinal fasciae. The male cerci are very like those of 
G. sedahmii', the ovipositor in profile is broader than in 
other species, with its upper margin almost straight, while 
the lower margin is distinctly concave, so that the narrowest 
part of the ovipositor is near its middle, and the ovipositor 
is somewhat widened towards the apex, which is obliquely 
truncate. 

Apart from the Walkerian types which are from Corea, I 
have seen some specimens from the Vienna Museum, as 
follows : 

Tschifu, China, 1871, 2$9; Kupekau, China, 1{J; 
Baranovsky, Amur, IcJ, 1?. 

The specimens from the Amurland differ from the 
Corean and the Chinese ones in the relatively longer elytra, 
and the ovipositor of the female is slightly more slender. 
Here is a table of measurements : 



Corea (types). 

Tchifu. 

Amur. 



$ 

? 

(J 

? 

Length of body... 

»t >? pro- 

36 mm. 

30 mm.* 

34 mm. 

33 mm. 

33 mm. 

notum 

11-5 

10-5 

11 

11 

10 

39 elytra... 

99 99 iund 

25 

25 

24 

40 

39 

femur 
>. „ ovi- 

31 

32 

32-6 

29-5 

30-5 

positor 

— 

23 

22 


20 


• Abdomen contracted. 
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6. Gampsoeleis ^ensis (Walk.). 

1869. Dedicus sinensis Walker, Cat. Derm. Salt. B.M. 
ii, p. 261. 

?1921. Drymadnsa mokanshanensis Caudell, Proc. Ent. 
Soc. Washington, xxiii, p. 34. 

With this species begins the second section of the genus 
comprising several closely allied species differing from the 
others by their relatively slender build, narrow and often 
very long elytra, and the practically uniformly green 
coloration without, or with but few indistinct dark marlH^g a j 
this combination of characters gives the insects a strong 
superficial resemblance to the members of the genus 
Tettigonia, from which they differ, of course, in the well- 
developed free plantulae of the hind tarsi. 

Gaudell’s description of Drymadusa mokanshanensis 
leaves no doubt that he had before him a Gampsodeis of 
this group, and, as I fail to find any difference between 
his description and the type of Dedicus sinensis Walk., I 
feel inclined to adopt the above synonymy, although I 
cannot insist on its being unquestionable, since the Wal- 
kerian type is a female, and no male exactly corresponding 
to it is known to me. Dr. Caudell kindly supplied me with 
a rough sketch of the male cercus and the subgenital plate 
of his species,* and it appears that the species may be 
readily recognised by its yery long cerci ; the male styli 
are aim much longer than in other species known to me in 
that sex. The ovipositor in the type of sinensis is relatively 
short and broad, obliquely truncate apically. 

The measurements of the type are as follows : length of 
body 36; pronotum 9'8; fund femur 36'5; el 3 d;ra 48; 
ovipositor 21'5 mm. When compared with the measure- 
ments given by Caudell, we find that the eljdira of sinensis 
are some 6 mm. longer and the ovipositor 1'5 mm. shorter 
than in mokanshanensis, which does not exceed the usual 
range of variations in any species of the genus, and indeed 
in mokanshanensis the male type has the elytra 47 mm. long. 

The type of D. sinensis is from Amoy, China ; Caudell 
described his species from Mokanshan, China; a female 
exactly like the type of sinensis has been recently received 
by the Imperial Bureau of Entomology from the Bombay 
Natural History Society, labelled “ Singapore, 20th Sept. 
1913, F. H. Stone,” but this record seems to require 
corroboration. 
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7. Gampsoelels ussuriensls Ad. (Text-fig. B.) 

1910. Gampsocleis ussuriensis Adelung, Horae Soc. Ent. 
Boss., xxxix, p. 351. 

?1918, ^mpsodks amurensis Pylnov, Mem. Inst. Agron. 
Voronezh, iii, p. 141. 

1918. Gampsodks orierOalis Pylnov, l.c., p. 142. 

No doubt whatever may arise as to G. orientalis being 
an absolute synonym of G. ussuriensis Ad. As for G. 
amurensis Pylnov, it differs from G. orientalis only in a 
slightly smaller general size and relatively longer el 3 rtra; 
as the types of both species have been taken at the same 
place and date, it seems very unlikely that they are not 
conspecific though so very closely allied. 

The species is nearer to the members of the first group 
thnn any other of the second group, as the elytra are some- 
times fairly conspicuously spotted in the postradial 
field; sometimes, however, they are uniformly green, 
with only the radial veins brown. 

The species is known to me from the following localities : 
Eiver Mangugai, S. Ussuri-land (Adelung, l.c.-, type of 
G. ussuriensi^-, Khabarovsk, prov. Primorskaya (Pylnov, 
l.c. ; types of G. amurensis and G. orientalis) ; Amur, 1 $ 
(Vienna Musemn); Tchifu, China, 2 1 $ (Vienna 

Museum) ; China, 1 (J (Vienna Museum). 

There is in the Vienna collection one female from Nagasaki, 
Japan, which may belong to this species as well, but it 
differs by the elytra scarcely surpassing the abdomen, and 
the relatively long ovipositor, so that I hesitate to identify 
it with ussuriensis. 

8. Gampsoelels shelkovnikovae Ad. (Text-fig. A.) 

1916. Ganvpsodeis sheVcomikovae Adelimg, Bull. Mus. 
Caucase, x, p. 313^* fig. la. 

This is a species extremely similar in all respects to G. 
ussuriensis ; the male cerci in both species hardly differing, 
but the ovipositor in G. shelkovnikovae is quite three times 

* This paper by Adelung has not been included in the Zoological 
Record; it is entitled “Description d’une nouvelle espdee du genre 
Gatapsodeia avec un aper 9 U des espfices russes de ce genie,” and 
contains, apart from the description of 0. schdkovnikovae, a list of 
Russian species, with remarks on their distribution. 
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as long as the pronotum, while in ussuriensis it is only 
about two and a half times as long as pronotum ; the male 
subgenital plate in 6. schdkovnihome has a narrow and deep 
acutangular emargination in the middle only, while in 
G. ussuriensis the emargination is broader, more shallow 
and occupies the whole hind margin of the plate. Elytra 
of G. shdkovnikome vary in length considerably, while in 
the coloration they may be either uniformly green (or 
greenish-yellow) or with the anal field brownish, but 
without any spots, which makes the resemblance to a 
Teitigonia perfect. 

G. schdkomikovae has been discovered by Dr. Malcolm 
Burr in Geok-Tapa, Transcaucasia, and it is known to me 
from a number of localities in the eastern and southern 
parts of that country, as well as from the northern Caucasus 
(River Kuma ; Kislovodsk). It is an extremely interesting 
zoogeographical fact that a species so very closely related 
to the eastern- Asiatic members of the group should be 
found so far west and south. 

9. Gampsoelels gratlosa Br. W. (Plate XXVIII, %. 21.) 

1862. Gampsocleis graUiosa Brunner v. Wattenwyl, 
Voch. z.-b. Ges. Wien, xii, p. 94. 

1888. Gampsocleis gratiosa Pictet, M6m. Soc. Phys. Hist. 

Nat. Geneve, xxx (6), p. 57, pi. iii, fig. 34. 

1899. Drymadusa fletclmi Burr, The Entom Rec., xi, 
p. 298. 

The name given to this splendid species by Brunner must 
stand, as Kirby in his catalogue (ii, p. 185) made one mistake 
in regarding it as a synonym of D. dbscurus Walk, (see above), 
and another one in quoting G. gratiosa of MiUet as described 
in 1828 (which would make the name praeoccupied in the 
genus), while Millet’s description has been published only 
in 1870.* Drymadusa Jletcheri of Burr is obviously a female 
of this species, as I may state after a study of the type, 
and Burr’s statement as to the free plantulae being very 
short, which would make it possible to include the species 
in Drymadusa, is in disagreement with the type. 

The third group of the genus begins with this species ; it 
includes species with strongly abbreviated elytra; the 
males are especially remarkable for their el^ra being 

* The date 1828 applies to the first volume of the “ Faune de 
Maine-et-Loire,” which contains vertebrates only. 
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inflated and broadly rounded behind, while the females 
are of the same type as in the next group. 

The specimens of G. gratiosa studied by me were from the 
following localities : Shanghai, Novara Beise, 1 (J (Brunner’s 
type ; Vienna Museum) ; Tschifu, 1 cJ, 1 ? (Vienna Museum) ; 
Wei-hai-wei, 1 $ (tj^e of D.fletcheri Burr ; Oxford Museum) ; 
Chefoo, 1 $ (Brit. Museum); Taipaishan, Shense prov., 
20 vii, 1905, 13 (Brit. Museum). 

Three males in the British Museum from Northern China 
rlifffir from aL the others seen by me by their much smaller 
size, dark brown coloration, with the pronotum partly 
even blackened, the elytra more inflated and very broad 
at the apex. I regard them as a distinct subspecies with 
the name infuscata, subsp. nov. ; they are all from Chih 
Feng, N. Chihli Prov., N. China (A. L. Hall), and the 
measurements of the type are as follows : Length of body 
35; pronotum 10; elytra 16; hind femur 26 mm. 

10. Gampsoolels inflata, sp. n. (Plate XXVIII, fig. 22.) 

(J. Belated to G. gratiosa Br. W., but much smaller. Coloration 
uniformly greenish-yellow (probably pale green in life). Disc of 
the pronotum smooth, distinctly widened in the metazona, which 
is somewhat raised and convex, regularly rounded behind; lateral 
lobes forming distinct rounded angles with the disc posteriorly, 
and marked with castaneous along those edges. Elytra strongly 
inflated, practically enveloping the whole abdomen, strongly 
widened and broadly rounded posteriorly, uniformly pale-green. 
Front femora with 4 small blackish spines below, on the front margin ; 
middle femora with 5 spines on the anterior lower carina; hind 
femora with a few very small and irregularly placed spinules on 
both lower carinae. Cerci extending beyond the subgenital plate, 
practically straight, cylindrical, with a conical tooth placed dis- 
tinctly beyond the middle; the apical portion of the cerci conical. 
Subgenital plate with broad rectangular emargination ; styli short 
and thick. 

Length of body 26; pronotum 9-5; elytra 18; hind femur 
24 mm. 

The type is from Shantung, N. China {Prof. R. Ebner’s 
colkclion in Vienna)', two male paratypes in the British 
Museum are labelled “ Hai-Bing, J. J. Walker.” 

The species is very easily recognisable by the abnormally 
inflated elytra and by the postmedian position of the cereal 



526 


Mr. B. P. Uvarov’s iVotes ore iJie 


tooth. The paratypes in the British Museum are in poor 
condition, having been preserved in alcohol and lost their 
colour, but not the slightest doubt may exist as to their 
being not conspecific with the type. 

11. Gampsoeleis recticauda Werner. 

1901. Gampsoeleis redicauda, Werner, Sitzungsber. Akad. 
Wiss. Wien, Mat.-nat. Q., cx, Abt. i, p. 292, pi. ii 
fig. 7. ' 

Both Kirby and Gaudell incorrectly quoted this species 
as described by Jacobson. This species, together with the 
next one, form the fourth group in the genus, characterised 
by the strongly abbreviated el 5 rtra of both sexes; the 
group is restricted geographically to Asia Minor and the 
Balkan peninsula. 

12. Gampsoeleis abbreviafa Herm. (Plate XXVIII, fig. 23.) 

1874. Gampsoeleis ahbreviata Herman, Verb. z.-b. Ges. 
Wien, xxiv, pp. 197, 201. 

The tjrpical form occurs in Dalmatia, while a very distinct 
southern race has been described by me recently from 
Macedonia under the name sbsp. ebneri Uvar. (The Entom. 
Bee., xxxiii, 1921, p. 159). 

Decticus Serv. 

1831. Decticus Serville, Ann. Scien. Natur., xxii, p. 155. 

1838. Chdidoptera Wesmael, Bull. Acad. Scien. Bruxelles, 
V, p. 591. 

1839. Decticus Westwood, Intr. Mod. Class. Ins., ii, Syn., 
p. 45. 

1906. Tettigonia Kirby, Syn. Cat. Orth., ii, p. 212. 

1908. Tettigonia Caudell, Gen. Ins., Ease. 72, p. 23. 

The much-entangled question as to which species of the 
Linnean genus Gryllus Tettigonia should be considered its 
genotype is discussed by me above, under the genus 
Tettigonia ; and my conclusion being that it is viridissitM 
and not vermdvora, the next available generic name, viz. 
Decticus Serv., must be used in connection with venwnvora. 
The genus Chdidoptera of Wesmael is a pure sjmonym of 
Decticus Serv., and there is no doubt that verrudvora is 
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the type of the genus, as formally fixed by Westwood in 
•1839 

Caudell (i.c.), following Kirby (Z.c.) counts as many as 
seven species of this genus, but one of them {assimilis Fieb.) 
has been recently removed by me into the genus Medecticus ; 
both sj^ies of Fischer- Waldheim, moxrocephalus and 
stchukini, are undoubtedly nonspecific with v&rrucivorus ; 
D.fuscescens of Blanchard from Chile has obviously nothing 
to do with this purely Palearctic genus; and the generic 
position of D. japonieus Bol. has not been clear even to 
its author, so that it may be retained in the genus only 
with a query. Thus, only verrucivorus and albifrms F. 
unquestionably belong to the genus Decticus ; both are 
well-known insects and I shall not dwell on them. 

Pholidoptera Werm. 

The synonymy of this genus has been given by Caudell, 
and I shall not repeat it here. His list comprises twenty- 
three species, but Ebner has recently shown* that P. 
Mistincta Bol. is probably conspecific with P. signata Br. W., 
while, on the other hand, as many as ten new species have 
been described since, and I think it useful to give an 
additional list. 

1907. P. omata {Olynthoscdis) Nedjelkov, Period. Spis. 
Bolgarsk. Knishn. Druzh. ^fia, Iviii, p. 432 (Bulgaria). 

1908. P. kamyi Ebner, Verb. z.-b. Ges. Wien, p. 334, 
pi. ii, figs. 9, 10, 11 (Dalmatia). 

1911. P. heptapotamica {Olynthoscelis) Pylnov, Revue 
Busse d’Entom., xi, p. 369 (E. Turkestan). 

1912. P. pietsdinumni, Ebner, Ann. Naturhist. Hof. Mus. 
Wien, xxvi, p. 447, %. 3 (Mesopotamia). 

1914. P. festae Giglio-Tos, Ml. Mus. Torino, xxxix. No. 
680, p. 5 (Rhodos). 

1916. P. satunini {Olynthoscdis) Uvarov, Bull. Mus. 

Caucase, x, p. 52 (Transcaucasia). 

1916. P. zebra {Olynthoscdis) Uvarov, I.c., p. 190, figs. 
6, 7, 8 (Kurdistan). 

1916. P. kurda {Olynthoscdis) Uvarov, l.c., p. 192, fig. 9 
(Kurdistan). 

1917. P. kerkda {Olynthoscdis) Uvarov, Z.c., xi, p. 296, 
figs. 14, 15 (Caucase). 

Arch, fiir Naturgesch., 1919, A, 8, p. 157, 



528 Mr. B. P. Uvarov’s Notes on the 

1921. P. distincta {Olynthoscelis) Uvarov, Ent. Monthly 
Mag., 3id ser., vii, p. 49 (Transcaucasia). 

One more species, P. perska, has been described in 1921 
by Chopard, but it does not belong here and is included 
provisionally in Paradrymadusa (see p. 498). Thus, the 
number of species known up to date is thirty-two. 

Metbioptera Wesm. 

1838. MetriojAera Wesmael, Bull. Acad. Bruxelles, v 
p. 592. 

1852. PUUydeis Fieber, Kelch, Gnmdl. Orth. Oberschles., 

p. 2. 

1906. Chdtdoptera Kirby, 8501 . Cat. Orth., ii, p. 203. 

Wesmael subdivided the genus Dedicus of Serville into 
three subgenera : Chdidop£ra, Metrioptera and Pholidoptera, 
one of which must be considered as a pure synonym of 
Decticus, and this is undoubtedly Chelidoptera, as it inelndpj; 
verrudvorus, the genot 5 rpe of Decticus. The type of 
Metrioptera is hrachyptera L., this being the only species 
originally included in it, but the present conception of the 
genua is very broad and makes it somewhat heterogenous 
and not very natural ; it must be expected that a thorough 
revision of the genus, which is badly wanted, may result 
in splitting it up into two or three genera, one of which 
may retain Fieber’s name Platycleis, the genotype of the 
latter being intermedia Serv., as fixed by Herman (Verb, 
z-b. Ges. Wien., xxiv, 1874, p. 207). 

It is a Mediterranean genus in its distribution, only a 
few species ranging all over Europe, one occurring in Japan 
and one described by Caudell from Canada. The number 
of species enumerate by Caudell in 1908 was forty-eight, 
but about twenty have been described since, and a good 
many more new ones may be expected from the Balkans, 
Asia Minor, Persia and Turkestan. Four new species are 
described below. Apart from the descriptions of new 
species, I will give just a few notes on synon 3 rmy of some 
species, particidarly those described by Burr ; while a list 
of species described since Caudell’s catalogue may be also 
of use. 

A list of species of Metrioptera described since 1907. 

1907. M. iphigeniae (Platycleis) Adelung, Ann. Muz. Zool. 
St. Petersb., xii, p. 409 (Crimea). 
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1910. M. dvhia (Phiydeis) Uvarov, Horae Soc. Entom. 
Boss., xxxix, p. 3^, figs. 6, 7 (S.E. Russia). 

1911. M. Uedermanni (Platycleis) Zoolog. Anz., xxxvii, 
p. 121 (Sardinia) = M. intermedia, see below. 

1912. M. squamiptera (Platycleis) Uvarov, l.c., xl, No. 3, 
p. 36, pi. i, fig. 6 (Transcaspia). 

1912. M. fatima (Platycleis) Uvarov, l.c., p. 37 (Trans- 
caspia). 

1912. M. semenovi (Platycleis) Uvarov, Revue Russe 
d’Entom., xii, p. 213 (Turkestan). 

1912. M. harretii (Platycleis) Burr, The Entom. Record, 
xxiv, p. 31, pi. i, figs. 2-7 (Madeira). 

1914. M. plotnikovi (Platycleis) Uvarov, l.c., xiv, p. 227 
(Turkestan). 

1914. M. sabulosa sbsp. indecisa Bolivar, Mem. Soc. Esp. 
Hist. Nat., viii, 5, p. 232 (Tanger). 

1914. M. dediciformis (Platycleis) Stschelkanovzeff, Mitt. 
Kaukas. Mus., vii, pp. 107, 120, fig. 2 (Caucasus). 

1916. M. tamini (Platycleis) Pylnov, Revue Russe d’Entom., 
xvi, p. 280, figs. 1, 2 (Mongolia). 

1917. M. persica (Platycleis) Uvarov, Bull. Mus. , Caucase, 
xi, p. 291, fig. 9 (Teheran). 

1917. M. Ujinskii (Platycleis) Uvarov, l.c., p. 293, fig. 10 
(Transcaucasia). 

1917. M. daghestanica (Platycleis) Uvarov, l.c., p. 294, 
figs. 11, 12 (Daghestan). 

1917. M. capitata (Platycleis) Uvarov, l.c., p. 295, fig. 13 
(N. Persia). 

1920. M. corads (Platycleis) Ramme, Arch. Naturg., 86, 
Heft 12, p. 125, figs. 3-8 ; pi. iii, figs. 3o, 36 (Greece). 

1920. M. falzfeini (Platycleis) Ramme, l.c., p. 131, fi^. 
14-17 ; pi. iii, figs. 4a, 46 (S. Russia). 

1921. M. burri (Platycleis) Uvarov, Entom. Monthly Mag., 
3rd ser., vii, p. 50 (Transcaucasia). 

1922. M. marxdonica Berland and Chopard, Bull. Mus. 
Hist. Nat., p. 234, fig. 8 (Macedonia).’ 


1. Metrioptera truncata (Wern.). 

1901. Platycleis truncata Werner, Sitzungsber. Akad. 
Wiss. Wien, cx, p. 296, pi. i, fig. 3. 

* Two more species, M. minuta and M. carinata, dMcrited in 
that paper are eonspecific with M. truncata, and M. nigrosignata, 
respectively (see under those species). 
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1903. F\}alycleis\ truncata Jacobson, Priamokr. Lozhn. 
Boss. Imp., p. 409. 

1906. C[hdidopterd] truncata Kirby, Syn. Cat. - Orth ii 
p. 203. ’ ’ 

1908. M[etriojAera] truncata Caudell, Gen. Ins., Fasc. 72 
p. 32. 

1922. Metrioptera minuta Berland and Chopard, Bull. 
Mus. Hist. Natur., p. 232, figs. 6, 7. 

Both Kirby and Caudell overlooked the original descrip- 
tion of this species, and give as a reference Jacobson’s 
book, where nothing more than a translation of Werner’s 
description is given; the reason for it probably is that 
Werner’s paper has not been included in the ^ological 
Record. 

2. Metrioptera moldavica, sp. n. (Plate XXVIII, 
figs. 24, 25.) 

<J. Small and slender, chestnut-bio-^rn. Face -with indefinite 
fuscous maxmoration. Postocular pale fascia, surrounded by fuscous, 
indistinct. Disc of the pronotum feebly ■ -widened posteriorly, 
somewhat impressed in the middle, chestnut coloured; median 
carinula conspicuous in the metazona only; lateral lobes almost 
vertical, forming rounded angles with the disc, testaceous, blackened 
towards the hind margin, which is pale, while all other margins are 
unicolorous -with the lobes. Elytra not quite reaching to the middle 
of the abdomen, with parabolic apices, brown, with 2-3 indefinite 
dark spots in the middle and the radial vein blackened. Hind 
femora long ; the outer face black, -with a pale fascia along the middle. 
Last tergite with a deep impression in the middle, very narrowly 
excised, the lobes closely approximate, about four times as long as 
at the base -wide, conical, parallel -with each other. Cerci about as 
long as the lobes of the last tergite, conical, apparontly without a 
tooth (unless there is one at the very base which is not visible). 
Subgenital plate tectiform, carinated along the middle, obtuse- 
angulately emarginate behind ; styli a little shorter than the bind 
margin of the plate is broad. 

$ {paratype). Lateral lobes of the pronotum marginated with 
pale throughout. Elytra extending to the fourth tergite, with the 
principal veins blackened. Subgenital plate transverse, feebly 
convex, with two lateral transverse concavities near the hind angles 
directed towards the middle; hind margin straight, truncate, with 
a very short median carinula in its middle. Ovipositor about 
twice as long as the pronotum, not strongly, but re^jlarly recurved. 
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fusoous along the lower margin, blaokened in the apicaJ third of the 
Upper niaTgiiL 

Length of body : <J (t3rpe) 14, $ (paratype) 16-5 ; pronotum <J 4, 
$ 4-5; elytra (J 4-5, $ 5; hind femur (J 16, $ 17-5; ovipositor 
$ 11 mm. 

Beilad valley, Moldavia, 1 $ {A. C. MorUandon; 
Orford Museum). 

Two specimens of tliis species have been found by me in 
Dr. Bull’s collection, amongst a series of M. vittata taken 
at the same locality. The species is extremely well 
characterised by the external genitaUa of both sexes, 
especially by the imusually long apical lobes of the last 
tergite in the male. 

3. Metrioptera nlgrosignsta (Costa). 

1863. Dedicus nigrosignaius Costa, Atti Acad. Sci. Napoli, 
i (2), p. 30, pi. iii, ^s. 3, 3c, 4. 

1882. Pt[atycUns] nigrosignata Brunner, Prodr. Eur. Orth., 
p. 351. 

1899. Platycleis orina Burr, The Entom. Rec., xi, p. 20. 
1912. Plalydeis orina = P. nigrosigtuOa Karny, Wien. 
Entom. Zeit., xxxi, p. 292. 

1922. Metrioptera carinata Berland and Chopard, Bull. 
Mus. Hist. Natur., p. 231, fig. 5. 

1923. Metrioptera nigrosignaia Uvarov, Trans. Ent. Soc. 
London, p. 153. 

I have studied the actual types of P. orina Burr when 
establishing the above synonymy. 

4. Metrioptera brachyptera (L.). 

1761. GryUus brachuvterus Linnaeus, Fauna Suec. (2nd 
edit.); p. 237. 

1899. Plalydeis raia Burr, The Entom. Rec., xi, p. 19 
ipartim !). 

The types of P. raia in Burr's collection are one male, 
one female and one female larva, which undoubtedly 
belong to M. brachyptera, while another male is M. roesdii 
Hag- It is obvious that in the original description the 
coloration and the shape of elytra have been described 
after the brachyptera specimens, while the male genitalia 
described afe jhose of the male of roesdii, since the 
^>fo<hypt€ra nuile has the abdomen broken off; colour 
Trans. ENT. soc. LOUD. 1923. — parts iu,iv. (jan.’24) nn 
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difEerences of raia and hrachyptera are due to Bun’s types 
having been preserved in alcohol. There is no wonder 
that Kainy could not recognise P. raia from Burr’s 
description, and incorrectly refened the name to another 
equally baiy described species by Burr, P. prenjim (see 
under that species). 

5. Hetriopters roeselii (Hag.). 

1822. Locusta roesdlii Hagenbach, Symb. Farm. Ins. 

Helv., p. 39, fig. 2. 

1899. Platycleis raia Burr, The Entom. Eec., xi, p. 19 

{partim !). 

See above, under M. brachyptera. 

6. Metrioptera prenjica (Burr). (Plate XXVIII, fig. 26.) 
1899. Platycleis prenjica Burr, The Entom. Eec., xi, p. 20. 
1912. II Platycleis raia Karny, Wien. Entom. Zeit., xxxi, 

p. 295 (nee Burr !). 

The examination of the types of P. prenjica in Burr’s 
collection, and their comparison with Kamy’s descriptions 
of his prenjica and raia, showed me at once that Kamy 
has misidentified his specimens, which is easy to under- 
stand in view of unsatisfactory descriptions by Burr, 
and especially of the muddle he introduced into his descrip- 
tion of raia (see above). Prof. Ebner kindly loaned me 
some specimens collected by himself and Karny, and 
examined by the latter when he wrote his paper; these 
proved to be, as I expected, not raia as identified and re- 
described by Karny, but true prenjica. As for prenjica 
Kamy (nec Burr!), the specimens sent me under that 
name by Prof. Ebner proved to belong to two different 
species, none of them agreeing with the types of prenjica; 
one of them I leave unnamed until more material may be 
studied, while another is described below as a new species. 

7. Metrioptera karnyana, sp. n. (Plate XXVIII, fig. 27.) 
1912. II Platydeis prenjica Kamy, Wien. Entom. Zeit., 

xxxi, p. 293 (wee Burr !). 

<f. Small, slender, chestnut-brown. Face with some black dots, 
and a black spot at the lower anterior angle of each eye; occiput 
and vertex with a pale median line included between two irregular 
and largely interrupted blackish fasciae; above each eye there is » 
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broad black fascia including a pale line. Pronotum with the disc 
distinctly widened posteriorly, somewhat impressed; lateral keels 
bearing distinct scattered punctures; the V-shaped sulcus and two 
dots before it, black ; lateral lobes black, spotted with brown in their 
upper parts, with a sharply defined pale border below and behind. 
Elytra reaching the fifth tergite, with broadly elliptic apices, uni- 
formly brown. Abdomen with two interrupted black lateral 
fasciae, gradually obsolescent behind; hind margin of each tergite 
with a few black dots. Hind femora moderately long, relatively 
thick; upper half of their outer face chestnut, with some black 
transverse fasciae at the base ; the lower half black with a few brown 
fasciae. Last tergite broadly impressed behind, with a broad, 
round emargination and short, rectangular lobes. Cerci just 
reaching to the apex of the subgenital plate, straight, slender though 
somewhat depressed and dilated in the portion before the tooth; 
the latter is placed at about two-thirds of the length of the cercus, 
it is slender, regularly recurved and somewhat decurved; the apical 
portion of the cerci quite slender. Subgenital plate truncate behind ; 
styli distinctly shorter than the plate is broad behind. 

? [paratype). Elytra greenish-brown, reaching the third tergite. 
Abdomen with a distinct median carinula. Subgenital plate 
broadly triangular, only a little longer than its basal width; the 
sides slightly convex; apex with a triangular emargination, about 
as deep as it is broad behind ; the lobes with the apical angles about 
60°, rounded ; the surface of the plate convex. Ovipositor not 
strongly, but regularly recurved, seen in profile distinctly narrowed 
apically ; black, with the base pale ; longer than the abdomen. 

Length of body <J 15, $ 18; pronotum (J 4, $ 5; elytra (J 5, 
$ 4; hind femur (J 16'5, $ 17-5; ovipositor $ 11-5 mm. 

D^cribed after a pair from Ku^evaCa, Herzegovina, 
15 viii. 1911 (fl. Ebner’s collection). 


8. Metrloptera amhitiosa, sp. n. (Plate XXVIII, 
figs. 28, 29, 30.) 

(J. Related to M. roesdii, but much larger. Head relatively 
Isrge, straw-coloured; supraocular fascia broad, black, with a 
sharply defined pale median line; a castaneous median fascia along 
the vertex and occiput, with a pale line included. Disc of the 
pronotum parallel-sided, not narrowed anteriorly, very pale brownish, 
■*fith the lateral margins pale; its surface flat, forming distinct, 
rounded angles with the lateral lobes, which are practically vertical, 
rounded-tnangular, broadly marginated with pale straw colour 
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all round, with rich castaneouB and black marmoration. Pleurae 
with black fasciae. El3rtra reaching the last tergite, broad, but with 
the apex paraboUc, pale brownish coloured, with the principal 
veins black, except the radial, which is ivory-white in the basal 
half and brown in the rest; the disposition of the veins as in J/, 
roeselti; the marginal field is broadest in the apical quarter but 
narrowed at the apex. Last tergite large, transverse, not prominent 
behind, with moderately broad depression, the margins of which 
are carinated; hind emargination broad, very shallow; lobes very 
narrow, sharp, as long as the styli, deflexed; the distance between 
their bases half as long again as one of the lobes. Cerci longer than 
the subgenital plate, cylindrical, feebly incurved, with a very short 
and obtuse tooth in the apical fourth. Titillator feebly sinuate, 
with a few .spinules before the apex which is decurved and pointed. 
Subgenital plate large, carinulated in the middle; hind emargination 
obtusangular, rounded, with the sides rounded. Styli much shorter 
than the distance between them. Hind femora unicolorous pale, 
reddish-brown. 

Length of body 18 ; pronotum 6-5 ; elytra 10 ; hind femur 20 mm. 

A single male has been taken by Dr. Malcolm Burr at 
Hortiack Plateau, Macedonia, 15-18 viii. 1918 {type in the 
British Museum). 

This beautiful new species (which I at first mistook for 
M. roeselii ; see Trans. Ent. Soc. London, 1923, p. 153) is 
easily distinguished from M. roeselii by the difierently 
built last tergite, cerci and titillator, as weU as by the 
shape of elytra, larger size and more variegated coloration. 
It seems to be closely related to M. bispina Bol. (described 
by Bolivar from Asia Minor as M. roeselii var. Uspim, 
but obviously a good species), but differs from it, as far as 
it may be judged from Bolivar’s short description, by the 
apically narrowed elytra, more broadly emarginated last 
tergite, shorter tooth of the cerci (subequal to the styli in 
bit^na and much shorter than those in ambitiosa) and 
smaller size. 

9. Metrioptera pylnovi, sp. n. (Plate XXVIII, fig. 3, 31, 32.) 

(J. Besembling M. roesdii, but somewhat larger. General 
coloration brown. Face with scattered puncturation; suboculsr 
fasciae and median fascia of the head very broad, black, wtt 
sharply defined median pale lines. The median pale line runs on to 
the disc of the pronotum, which is pale brown and narrowed anten- 
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orly ; lateral lobes aJmost vertical, forming rounded angles with the 
disc, shining black, with sharply defined yellowish front, lower and 
hind margins. Pleurae yellowish, with black fasciae. Elytra 
reaching to the base of the last tergite, shaped and reticulated as 
in M. roeselii, but the apex narrowed, rotundato-angulate ; their 
coloration uniformly brownish, with the principal veins black, except 
the radial vein, which is reddish-flavous. All legs reddish-brown; 
hind femora with a narrow blackish line along the middle of the 
outer area. Abdomen with a pale median line, included between 
two black ones. Last tergite transverse, feebly prominent behind ; 
the median impression deep, oval, with the margins carinated ; the 
hind emargination deep, parabolic ; lobes narrow, pointed, decurved, 
a little shorter than styli. Cerci very like those of M. roeselii, but 
distinctly longer than the subgenital plate, cylindrical, scarcely 
incurved, with a strong, pointed tooth in the apical third. (Titilla- 
tor has been studied on one of the parat3rpes ; it is strongly decurved 
apically, and armed with three small spines before the apex.) Sub- 
genital plate carinated along the middle ; hind emargination rectangu- 
lar, with the sides convex; styli about as long as the tooth of the 
ccrcl. 

$ (paratype). Elytra not reaching the middle of the abdomen. 
Subgenital plate flattened, carinated along the middle; the hind 
emargination deep, acute, its sides distinctly concave, the lobes in 
profile very narrow. Ovipositor as in M. roeselii. 

Length of body d {type) 19, ? {paratype) 23; pronotum d 4-5, 
$ 5; eljiira d 9-5, $ 7'5; hind femur d 16, $ 18; ovipositor $ 
7 mm. 

Described from 5 and 9 taken by Mr. E. Konig 
at Bakuriani, Caucasus, 5-10 ix. 1912 {Oxford Museum). 

M. pylnovi has evidently been mistaken by all writers 
on the Orthoptera of the Caucasus, myself included, for 
M. roeselii, but its differences from the latter species are 
so numerous and important (genitalia, elytra) that there 
<^n be no doubt as to its being an independent species. 
As the occurrence of the true M. roeselii in the subalpine 
regions of the Caucasus (where M. pylnovi occurs) is, 
however, not impossible, a careful revision of materials 
from different localities is necessary before M. roesdii is 
from the Caucasian fauna. 

The new species seems to be related also to M. bispina 
Asia Minor, but the latter is a much larger species 
With the elytra still more broad apically than in M. roesdii, 
While in M. pylnovi they are distinctly narrowed at the 
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apex ; even if there are no other differences, which is not 
to be ascertained from Bolivar’s meagre description, the 
Caucasian insect should be regarded as a well-defined 
geographical race of M. bisjyina. 

The coloration of the new species is not more constant 
than it is in M. roesdii and in its other congeners, so that 
in some specimens the lateral lobes of the pronotum may 
be uniformly testaceous, not black and bordered with 
yellowish ; the general coloration also varies in shade, but 
it is always more or less testaceous and never green, or 
even greenish. 

The specific name is given to commemorate my pre- 
maturely deceased friend, the promising young ortho- 
pterist, E. V. Pylnov, who has done some very thorough 
work on the Orthoptera of various parts of Bussia. 

10. Hetrioptera Intermedia (Serv.). 

1839. Decticus intermedius ServiUe, Ins. Orth., p. 488. 
1911. Platydeis Uedermanni Wolff, Zoolog. Mz., xxxvii, 
p. 121, figs. 1, 2a, 26, 3. 

Wolff’s species is known to me by topotyj)es in Burr’s 
collection, taken by Dr. Krausse at Asuni in Sardinia in 
1910, that is, probably, together with the types, and there 
is no doubt that biedermanni is a pure synonym of inter- 
media. 


Explanation op Plate XXVIII. 


Fig. 1. Tettigonia orientalia, sp. n. Type ; last tergite. 

2. „ „ „ .. right cercus. 

3. Neduba carinata Walk. Type; dorsal view of genital 


complex. 

4. Anarytropteris fallax, gen. and sp. n. Type ; last tergite. 

.. right cercus. 

6. Thoracistva viridi/er (W alk.). Type; last tergite. 

7 right cercus. 

8. Dexerraiurpis Walk. Type; dorsal view of genital complex- 


9. PMesirtea brachkUus, sp. n. 

10 . „ ,, t* 

11. AUanticus sinensis, sp. n. 


12 . 


9f 


Type; last tergite. 

„ right cercus. 
Type; last tergite. 

„ right cercus. 


99 
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13. Atlanticus patpalia Rehn and Heb. Right cercus. 

14. Hemietenodeetieiia cosivlatua (Costa). Last tergite. 

15. fi II II II Right crecus. 

16. Hemidemdecticua atgericua, sp. n. Type ; last tergite. 

17 II II II right crecus. 

18. Gampsocleis glabra (Herbst). Right cercus. 

19. Qampaodeia baergeri (De Haan). Right cercus of the type 

of conspecific O. mikado Burr. 

20. Gampaodeia obacura (Waik.). Right cercus. 

21. Oampaodeia gratioaa'Br.'W. Type; right cercus. 

22. Gampaocleia inflata, sp. n. Type ; right cercus. 

23. Gampaocleia abbreviata ebneri Uvar. Paratype ; right cercus. 

24. Melrioplera moldavica, sp. n. Type ; last tergite. 

25. „ ,1 I, II right cercus. 

26. Metrioptera prenjica (Burr). Type ; right cercus. 

27. Metrioptera kamyana, sp. n. Type ; right cercus. 

28. Metrioptera ambitioaa, sp. n. Type ; last tergite. 

29. „ „ „ I, „ right cercus. 

30. „ II „ ,1 „ titaiator, 

31. Metrioptera pylnovi, sp. n. Type ; right cercus. 

32. „ „ „ „ Parati^pe; titillator. 

All figures drawn by the Zeiss camera-lucida, about eight times 
the natural size. 
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XXV. Physical Factors Controlling Harvesting in an Ani, 
By P. A. Buxton, M.A., F.E.S., Fonnerly Medical 
Entomologist, Government of Palestine. 

[Read Becember 6th, 1023.] 

With Two Text-pigures. 

During the summer of 1923 I amused myself by watching 
a neat of Harvesting Ants {Aphenogaster barbara L.) in my 
garden in Jerusalem. At certain times of day no ants 
were above ground, at others they were harvesting actively, 
hundreds going out to their work along wide, beaten tracks 
many yards long, and returning carrpng seeds and frag- 
ments of the dried stems and leaves of the annual vegeta- 
tion, which had been dead for two months. The extreme 
uniformity of their movements suggested that they were 
controlled by some common physical stimulus. At the 
time at which the observations were made (June 1923) my 
garden was almost “desert,” the more so as the winter 
rains had been deficient ; the ground was quite bare and 
exposed to the sun, except in a few places where fruit 
trees cast their shade. 

I found the activities of the ants extremely difficult to 
explain; they were curiously exact and co-ordinated, 
but one could seldom prophesy what they would do next. 
I began to record their activities as 0 (none above ground), 

1 (a few individuals wandering round the nest crater), 

2 (many doing so, but no organised harvesting going on), 

3 (full activity, carefully organised) ; and at each time of 
observation I also noticed the dry and wet bulb temperature 
in a Stevenson’s screen, the surface temperature of the 
ground by the nest, and the temperature at a depth of 
6 inches (15 cm.) close to the nest. I accumulated a 
considerable numW of observations, but for a long time 
could not discover what climatic factor caused or inmbited 
the activity of the ants. Generally speaking activity was 
0 from 8.0 or 9.0 a.m. till 3,0 p.m. ; the ants then became 
active very suddenly, and were often fully active (3) 
within half an hour of the first individual appearing above 
ground (1). From about 4.0 p.m. till midnight, and 
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often till nearly dawn activity continued full or nearly so 
(3), and it dcCTeased very gradually until about 8.0 a.m., 
when it ceased. Such was very roughly their routine, 
but on certain days an activity of 1 or 2 continued all 
through the day, hundreds of ants being exposed to con- 
ditions above ground but none of them harvesting. 

The first conclusion reached was that harvesting and 
other activities were determined by some condition above 
ground and not below ground. This I proved by experi- 
ment. There were several nests in my garden, though 
only one was studied in detail. I spread a sheet over 
this nest, and supported it about 1 foot from the ground, 
and kept it there for four days. This reduced the daily 
fluctuation of temperature at 6 inches in the soil, and 
reduced the daily maximum temperature at that depth. 
Without the sheet the day’s maximum temperature at 
6 inches was about 31’0-31-5° C., and this occurred at 
about 5-6.30 p.m. ; the daily range of temperature was 
4-4-5° C. When the n^t was shaded the maximum was 
27-0-30-5° C. and the daily range 2-5-3-6° C. The shading 
of the nest also reduced the soil surface temperature at 
the mouth of the nest from 55-62° C. to 44-51° C. at 
midday, and, as this disturbance did not affect the harvest- 
ing of the ants, I felt that one might argue that neither the 
soil surface temperature nor the temperature at six inches 
controlled the ants’ harvesting. This argument is open 
to the objection that the shading only affected a few 
square yards of soil round the nest : the activities of the 
ants might well be determined by the surface temperature 
of the unshaded areas in which they gathered their seeds 
and pieces of vegetation. I next endeavoured to explain 
the events which I observed by supposing that they were 
controlled either by dry or wet bulb temperatures, or by 
relative humidity, but I found that apparently identical 
climatic conditions met with very different responses 
from the ants, as the following figures show (see table on 
p. 540). 

Similar data might be multiplied, but I have given 
enough to show that one cannot explain the activity of the 
ants by studying the dry or wet bulb, or relative humidity 
alone ; a sinular conclusion will be reached if you combine 
two of these factors (c. g. dry bulb and relative humidity) 
S'Ud record the results on squared paper in two planes of 
space, for here again the result is merely confusing, great 
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Bate. 

Time. 

Dry Bulb. 
"0. 

Wet Bulb. 
°0. 

Bel* Hum. 
Per cent. 

Activity. 

6th June 

2.45 p.m. 

330 

20-6 

30 



3.46 „ 


99 

99 


6th June 

3.15 „ 

34-5 

20 

22 



3.46 ,. 

99 

19-5 

21 



4.20 „ 

99 

99 

99 

2 

9th June 

2.10 „ 

26 

16-5 

35 

0 


2.35 „ 

25-5 

16 

34 

0 


3.5 „ 

99 

99 

99 

1 

5th June 

9.0 ,. 

29 

99 

21 

3 

10th June 

9.5 a.m. 

99 

99 

99 

0 

9th June 

4.10 p.m. 

24 

17 

48 

3 

14th June 

11.15 a.m. 

99 

99 

99 

2 


12.20 p.m. 

99 

99 

99 

1 


1.35 „ 

99 

99 

99 

2 

5th June 

4.10 „ 

33 

19-5 

25 

3 

11th June 

5.40 a.m. 

— 

— 

— 

1 

24th June 

1.40 p.m. 

““ 



0 


■ Full activity aSlight activityicrade I a E' o No activity 



Fig. 1.— Showing the activities of AphenogaOer harharaat Jerusalem 
in June, charted with reference to hour of day, and 
It will he seen that there is a large area of complete inactivity throug 
the midday hours, so long as the humidity is below 45 per cent. 


activity and complete inactivity often being recorded at 

identical points on the graph. 

As neither temperature nor humidity, nor a combmatiou 
of the two, fitted the case, I wondered whether 
would provide an explanation. Accurate photoraew 
was not possible, but I assumed that, as the sky was c e 
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blue and quite cloudless, the intensity of light was the same 
an hour before noon as an hour after noon. Accepting 
this, light alone could not be regarded as an inhibitor of 
activity, because frequently the ants ceased to be fuUy 
active about 5.0-6.0 a.m. (t. e. 6 or 7 hours before noon), 
but were fuUy active at 4.0 p.m. (Figure 1). Moreover, 
there were certain cloudless days on which some degree of 
activity (1 or 2) persisted right through the middle of the 


■ Full activity •SlightactivityiGradeiaz oNo activity. 



RELATIVE HUMIDITY 


Fio. 2. — Showing the activity of the ants charted with reference to 
shade temperature and relative humidity. Chart A is for the hours 
t-0 p.m. to midnight, B for the hours 9.0 a.m. to 3.0 p.m. 

day. These were invariably days with a rather high 
(over 45 per cent.) relative humidity, in the middle of the 
day. When the facts are charted as in Figure 1, one reaches 
an explanation which is rather complicated, but which I 
believe to be the correct one, because no simpler one 
appears to cover the facts. The explanation which I put 
forward is as follows : — 

1. The ants show tolerance for a wide range of tem- 
perature and humidity between 4.0 p.m. and midmght ; 
in fact, they are always active to some extent during these 
hours, in the month of June ; the graph in Figure 2, A, 
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shows this, and 1 may remark that the few occasions when 
activity was not full (3), were nearly all between 4.0 and 
4.40 p.in. 

2. Between 9.0 a.m. and 3.0 p.m. ants are never fully 
active; they show an activity of 1 or 2 when relative 
humidity is above 45 per cent., and they are totally inactive 
above ground when the humidity is below tms figure. 
Some constituent of solar radiation inhibits their activity 
when the sun is high (9.0 a.m. to 3.0 p.m.), and this con- 
stituent is inoperative when the sun’s rays are oblique 
(before 9.0 a.m., after 3.0 p.m.), or when the relative 
humidity during the middle of the day is unusually Tiigli 

I have discussed the point with several physicists, in- 
cluding Mr. E. A. Milne, of the Solar Physics Observatory, 
Cambridge ; they aU say that the inhibition must be due 
to the infra-red part of the solar spectrum. On normal 
days the infra-red rays heat the ground : it is known that 
water vapour cuts out exactly this part of the spectrum, 
and presumably with a relative humidity above 45 per 
cent, the surface of the earth is less hot at midday than 
when the air is drier. It is regrettable that I have not 
taken sufficient readings of surface temperature to confirm 
this. 

3. Activity becomes less and less from midnight, or the 
early hours of the morning until 5.0-9.0 a.m., when it 
ceases, except on unusually damp days (see above). This 
very gradual slackening occurred every time that an 
observation was made, and is possibly a result of fatigue, 
or because so much material has been harvested that no 
further work is necessary. At any rate, it seems that 
temperature and humidity do not cause this cessation of 
activity, for it always occurs, though the temperature at 
that time of day was as high as 33° and as low as 18° C., 
and though the humidity ranged between 22 and 87 per 
cent. It is curious that the ants are not actively harvesting 
at this particular time of day, for it is just at this period 
(when the relative humidity is in general high) that the 
fragments of dried vegetation are absorbing moisture from 
the air, and one supposes that the very modest moisture 
requirements of the ants are satisfied by the water con- 
tained in the seeds and chaff which they collect and eat. 

If the explanation which I have advanced is correct, 
and as I have said I have been unable to find a simpler 
one, it is interesting, because it shows that though the 
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factors which control the ants’ activity are simple ones, 
yet their interaction produces a most complex result. If 
the inquiry had been extended further to include in its 
scope the behaviour of ants after heavy rain, and their 
winter sleep, the complexity of the result would have been 
g rill more striking. I believe that the method I have used 
for anal 3 ^sing the relationship between creatures and their 
physical environment will be found of value to the 
applied entomologist, and to the student of geographical 
distribution. 
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XXVI. Micro-Lepidoptera of Rodriguez. By Edward 

Meyeick, B.A., F.R.S. 

[Bead December 6th, 1923.] 

The material here reviewed forms part of a large collection 
of insects made in Rodriguez by Mr. H. P. Thomasset and 
Mr. H. J. SneU between August and November, 1918, and 
presented to the University Museum of Zoology, Cambridge, 
in 1919. A list of the reports so far published on this 
collection has been given by Dr. Hugh Scott in an intro- 
ductory note to F. W. Edwards’ paper on the Diptera 
Nematocera of Rodriguez (Ann. Mag. Nat. Hist. (9) xii, 
p. 330, 1923). The types of the new species described in 
the following pages will be placed in the British Museum. 

The island of Rodriguez lies 360 miles eastward of 
Mauritius, separated by ocean depths of over 2000 fathoms 
from the submerged bank (indicating a former great island) 
which extends from Mauritius to the Seychelles and was 
the home of the Mascarene fauna, of which in the Micro- 
Lepidoptera the principal representatives are the peculiar 
family Metachandidae and the Lyonetiad genus Hieroxestis. 
Rodriguez is volcanic (rising to 1300 feet), surrounded by a 
coral reef ; it is only 40 square miles in extent, carries a 
population of 5000, and is mostly under cultivation. It 
was originally covered with dense tropical forest, of which 
few remnants are left; the endemic Micro-Lepidoplm 
are doubtless also only the relics of a much larger number. 
It would seem likely that the island was always isolated, 
and that its peculiar Micro-Lepidoptera can only be the 
descendants of wind-home immigrants. 

The specimens of Micro-Lepidoptera submitted to me 
were 202 in number, and all proved determinable. I am 
not aware of any previous records. The number of species 
now noticed is 34, of which 22 are described as new and are 
presumably endemic, whilst the other 12 occur elsewhere 
and are doubtless of external origin (apodemic). I believe 
that these 12 are all artificially introduced; their habits 
are not always known, but probably all are in the 
stage either feeders on domestic or crop refuse, or attemea 
TRANS. ENT. SOC. LOND. 1923.— PARTS m, IV. (JAN. ’24) 
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to cultivated plants or common weeds ; some, as Trichoptilus 
congrualis and Cosmopteryx mimetis, are extremely wide- 
spread. 

Of the 22 endemic species 11, half of the whole, belong 
to the peculiar family Metachandidae', 4 are Lymietiadae, 

2 Tin&dae, and there are single representatives of four other 
families, showing the strong individuality of the faima. 

The 11 Metachandidae fall in 3 genera, of which 2 are 
new; one of these contains 7 species, and is represented 
by 71 specimens, more than a third of the total number 
captured, indicating its predominance. This family 
cannot have originated in the Mascarene islands; its 
birthplace must have been in India, where there are a few 
species, of inconsiderable importance in a vast fauna; 
thence it crossed to the islands by way of the Chagos bank, 
and attained its maximum development in the absence 
of competitors; subsequently a small element reached 
Africa. The larvae will probably be found to feed on dead 
wood, lichens, and vegetable refuse, as usual in early island 
faunas. 

The Lyonetiad genera Uieroxestis and Oinophila are 
characteristically African ; these seem to have formed the 
secondary element in the fauna, having undergone con- 
siderable specific but not generic development. Their 
larvae feed in the same way on dead leaves and vegetable 
refuse. The single species of Opogona is of uncertain 
origin, the genus being spread throughout aU warm regions. 

The other genera may all be regarded as casual and more 
recent immigrants. Bactra is world-wide, and finds its 
food-plants (Juncus and Scirpus) in all lands. The 
Pyroderces is perhaps of African affinity, but the genus is 
also and more especially Indo- Australian ; the larvae are 
refuse-feeders. Orygocera is solely African, as noted below. 
Simaeihis is cosmopolitan, but especially attached to 
Moraceae, particularly Ficus. Xyrosaris, though not an 
extensive genus, is also nearly cosmopolitan. The new 
genus Ogmocoma is of uncertain immediate affimty. 
iMypica is a small Indian genus, but has also African 
species. I have not much material from Madagascar, but 
such as there is gives no evidence of any connection with 
these islands. 
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FTEROPHORIDAE. 

Triehopfllus eongiualis Walk. 

10 ex. Gosmopolitaa in tot countries. 

Trichoptilus wahibergi ZeU. 

10 ex. African and Indo-Australian. 

TORTRICIDAE. 

Adoxyphyes ergatica Meyr. 

16-17 mm. Fore- wings with slender costal fold on basal 
fifth, tenuen almost straight, vertical; pale ochreous, sometimes 
strewn with reddish-fuscous strigulae ; markings variable in develop- 
ment, red-brown mixed fuscous and dark brown, sometimes strongly- 
marked; central fascia narrow, irregular-edged, from before middle 
of costa to before tomus ; costal patch flattened-triangulai : cilia 
pale ochreous. Hind-wings pale greyish, costal half suffused 
ochieous-whitish. 

7 ex. (5 (J, 2 $). Described from tbe Seychelles, on 
females only, hence the specific identity is not absolutely 
assured ; the female examples are somewhat lighter, more 
strigulated, and less suffused than the three known from 
the Seychelles, but I am unable to regard them as distinct; 
the male might, however, have more definite characters. 
This species is in any case subject to considerable variation. 

EUCOSMIDAE. 

SpUonota sinuosa Me3rr. 

1 ex. ($). South African. Probably attached to a 
cultivated Myrtaceous tree or shrub. 

Crocidosema plebefana Zell. 

4 ex. Cosmopolitan in warm countries ; introduced with 
Malvaceae in gardens. 

Bactra tiansvola, n. sp. 

S. 13 mm. Head, paljn, thorax light ochreous speckled fuscous. 
Fore-wings apex obtuse, termen nearly straight, faintly sinuate. 
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rather oblique; light brownish-ochieous, slightly sprinkled fuscous; 
costs, dorsum, and termen marked throughout with very short 
dark fuscous strigulae; a suffused brown stripe mixed blackish 
slightly downourved from base of dorsum below middle of wing 
to apex; two small obliquely superposed brown marks indicating 
interior of ocellus : cilia pale ochreous obscurely barred fuscous, at 
apex a blackish bar. Hind-wings pale grey, without whitish tinge; 
cilia whitish-grey. 

1 ex. Though nearly related to the common South 
African stagnicolana, this appears to be distinct from it, 
as also from the Seychelles legitima, which, however, is 
only known from two female examples. This difficult 
genus requires much caution, but it is unlikely that the 
species are artificially introduced, and hence there is a 
prima facie case for provisional separation, awaiting further 
material. 


Polyehrosis ephippias Meyr. 

5 ex. Indo-Malayan and African, probably attached to 
some cultivated plant. 

GELECHIADAE. 

Braehmia convolvuli Wals. 

4 ex. Indo-Malayan and African, introduced with its 
food-plant. 


METACHANDIDAB. 

Hetaehands malevola, n. sp. 

(J$. 8-9 mm. Head and thorax light oohreous-greyish. Palpi 
ochreous-whitish, anteriorly suffused dark grey, terminal joint dark 
fuscous except tip. Fore-wings apex obtuse, termen very obliquely 
rounded; (J dark grey, $ dark fuscous; direct transverse fasciae 
of ochreous-whitish irroration edged with irregular ochreous-whitish 
lines at J and hardly beyond middle; an irregular angulated 
ochreous-whitish line from J of costa to tomus : cilia whitish-grey. 
One or two whitish basal dots about apex. Hind-wings (J grey, 
suffused blackish-grey except posteriorly, cilia whitish; § pale 
grey, cilia ochreous-whitish. 

5 ex. (2<J, 3?). 
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Hetaohanda suUevata, n. sp. 

Head and thorax dark bronzy-foscouB. Palpi 
whitish-ochieous slightly sprinkled dark fuscous, terminal joist 
suffused dark fuscous except towards base. Fore-wings apex 
obtuse-pointed, termen very obliquely rounded; dark purplish- 
fuscous ; a slender nearly straight hardly oblique white fascia at 
anteriorly sharply dark-edged, posteriorly suffused and followed by 
a broader ochreous fascia, plical and first discal stigmata sometimes 
visible as small dark fuscous spots on posterior edge of this ; second 
discal forming a small dark fuscous spot, a similar more conspicuous 
spot obliquely below and before it, surrounded by some ochreous 
suffusion ; a suffused whitish spot on costa at f , whence a slender 
indistinct ochreous angulated line runs to tomus; some pale 
ochreous irroration or suffusion round apex and termen: cilia 
greyish, a blackish suhbasal line cut by some pale ochreous bars. 
Hind-vrings dark grey ; cilia grey. 

7 ex. 

MeUehanda declinata, n. sp. 

$.12 mm. Head and thorax whitish-ochreous, shoulders fuscous. 
Palpi ochreous-whitish, second joint infuscated except apex. Fore- 
wings apex obtuse, termen obliquely rounded; whitish-ochreous, 
some scattered fuscous specks; an elongate dark fuscous spot 
along basal fifth of costa ; a dark fuscous flattened-triangular spot 
along costa from ^ to f ; some ferruginous-brownish suffusion in 
disc and towards median area of dorsum; a trapezoidal fuscous 
blotch on tornus, marked dark fuscous anteriorly, from this an 
irregular fascia of brownish suffusion sprinkled dark fuscous extends 
along termen to costa; a slight oblique dark fuscous mark on costs 
at I : cilia whitish-ochreous mixed fuscous (imperfect). Hind-wings 
pale grey ; cilia grey-whitish, a light grey subbasal line. 

1 ex. 


Semnocosma, n. g. 

Head smooth; ocelli posterior; tongue developed. Antennae 
basal joint moderately elongate, without pecten. Labial palpi 
long, recurved, second joint thickened with oppressed scales, ter- 
minal joint half second, moderate, acute. Maxillary palpi very 
short, filiform, appressed to tongue. Posterior tibiae rough-scaled 
above. Fore-wings 16 furcate, 2 from near angle, 7 absent, 11 from 
middle. Hind- wings 1, trapezoidal-ovate, cilia J ; 4 absent, 3 and 
6 remote, 6 absent. 
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Differs structurally from the following genus only by the 
short terminal joint of palpi, but the aspect is quite peculiar, 
and perhaps the may show special characters. 

Semnocosma necromantis, n. sp. 

27 mm. Head and thorax shining bronzy-purplish, orbits 
pale yellowish. Palpi pale ochreous-yellowish, anterior edge of 
terminal joint dark fuscous, terminal joint half second. Fore- 
wings apex rounded-obtuse, tennen rounded, rather oblique ; dark 
fuscous-purple, suffusedly irrorated whitish, towards base of costa 
tinged indigo- blue; the absence of irroration indicates an undefined 
slender dark streak along costa and termen, a dark transverse mark 
on end of cell, and a spot of dark suffusion on tornus : cilia dark 
fuscous-purplish, towards tips on termen pale greyish-oohreous. 
Hind- wings dark purplish-fuscous ; cilia greyish, a darker purplish- 
grey subbasal shade. 

1 ex. The largest and most striking species in the 
collection ; it seems allied to the South African Daemonarcha 
cygrophanes. The single specimen (in fine condition) is 
abnormal in neuration, and would have been puzzling if I 
had not been well, acquainted with this peculiar family 
type; in one fore- wing vein 4 is forked from near origin, 
in the other vein 5 is similarly forked ; hence it would be 
supposed that the full number of veins is present, but that 
they are differently compounded on each side ; in fact vein 
7 is absent (as usual), and these furcations are super- 
numerary growths. 


Cenabchis, n. g. 

Head with appressed scales; ocelli posterior; tongue developed. 
Antennae in ^ shortly ciliated, basal joint moderately elongate, 
without pecten. Labial palpi very long, recurved, second joint 
with appressed scales, terminal joint from f to nearly 1, moderate, 
acute. Maxillary palpi very short, filiform, appressed to tongue. 
Posterior tibiae rough-scaled above. Fore-wings 16 furcate, 2 
from near angle, 7 absent, 1 1 from middle. Hind- wings 1, trapezoidal- 
ovate, cilia 4; 4 absent, 3 and 5 remote, transverse vein obsolete, 
6 absent. 

Type vesana. Differs from Metachanda by veins 3 and 
5 of hind-wings being remote at base instead of connate. 
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Cenarehis Capitolina, n. sp. 

(J. 16 mm. H(>ad and thorax paie brownish-ochreoua sprinkled 
or mixed fuscous. Palpi pale ochreous sprinkled dark fuscous. 
Fore-^yings elongate, costa gently arched, apex obtuse, teimeu 
obliquely rounded; light hrownish-ochreous irrorated fuscous; 
base pale ochreous limited by a suffused dark fuscous subbasal 
fascia; stigmata dark fuscous, plical almost beneath first discal, 
second discal transversely double; an elongate suffused pale ochreous 
mark on costa at f, preceded and followed by darker suffusion; 
about three obscure dark dots on veins towards termen, and some 
darker suffusion on apex and upper part of termen : cilia pale ochreous 
obscurely barred fuscous. Hind- wings grey; cilia pale greyish. 

2 ex. 


Cenarehis liopsamma, n. sp. 

11-15 mm. Head and thorax brownish-ochreous, sometimes 
sprinkled dark fuscous. Palpi ochreous-whitish, more or less 
sprinkled dark fuscous. Fore- wings apex obtuse, termen obliquely 
rounded; brownish-ochreous or pale ochreous, sometimes variably 
irrorated brownish or dark fuscous ; markings variable in develop- 
ment, in pale specimens sometimes mostly obsolete; stigmata 
brownish or fuscous, seldom dark fuscous, plical somewhat obliquely 
beyond first discal, these sometimes edged with one or two whitish 
scales posteriorly, second discal transversely double, sometimes an 
additional dot between and above discal ; a pale spot indicated on 
costa at J, preceded and followed by indistinct spots of darker 
suffusion; in darker specimens a more or less perceptible angulated 
subterminal series of cloudy dark dots from latter of these to a spot 
before tomus : cilia pale grejdsh-ochreous, an interrupted fuscous 
subbasal shade. Hind-wings grey-whitish or whitish-grey, towards 
apex light grey; cilia whitish or whitish-grey. 

21 ex. 


Cenarehis vesana, ii. sp. 

(J$. 12-14 mm. Head and thorax fuscous sprinkled darker. 
Palpi dark fuscous sprinkled whitish, apex of second joint whitish. 
Fore- wings apex obtuse, termen rather obliquely rounded; fuscous 
sprinkled darker ; markings cloudy, dark fuscous, variable in develop- 
ment, viz., a spot on costa near base sometimes followed by an 
indistinct whitish-ochreous spot, an indistinct spot on fold towa^ 
base, roundish spots representing stigmata and often accompani 
posteriorly by ochreous-whitish dots, plical rather obliquely beyon 
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first discal, a spot between and above first and second discal, dark 
fuscous suffusion extending along posterior half of costa including 
a small whitish-ochreous or whitish usually distinct spot at ^ and 
one or two smaller and usually less distinct posteriorly, and an 
acutely angulated series of cloudy dark dots from beneath costa 
beyond f to a spot on dorsum before tomus : cilia pale gre3dsh, on 
basal half tinged whitish-ochreous and obscurely spotted fuscous. 
Hind- wings grey or dark grey; cilia grey. 

33 ex. 

Cenarehis plectrophora, n. sp. 

(J$. 11 mm. Head and thorax dark grey sprinkled white. Palpi 
white sprinkled dark fuscous, second joint with basal half and a 
subapieal ring dark fuscous. Fore-wings apex obtuse, termen 
obliquely rounded; dark grey irregularly sprinkled white ; a short 
oblique blackish streak from base of costa, followed by a patch of 
white suffusion ; a white elongate mark on middle of costa, preceded 
and followed by suffused dark fuscous spots, costa posteriorly with 
three white dots separated by dark fuscous suffusion; stigmata 
indistinct, blackish, plical beneath first discal, second discal trans- 
versely double ; more pronounced white irroration extending from 
middle of disc to apex and upper part of termen : cilia white mixed 
grey, basal half indistinctly barred dark fuscous. Hind-wings 
grey; cilia pale grey. 

1 ex. 

Cenarehis celebrata, n. sp. 

12 mm. Head and thorax fuscous mixed whitish. Palpi 
dark fuscous irrorated whitish, second joint with whitish apex and 
dark fuscous subapieal band. Fore-wings apex obtuse, termen 
obliquely rounded; dark grey, strongly and suffusedly irrorated 
white; a moderate semi-oval dark fuscous spot on base of costa 
surrounded with white suffusion ; a small dark fuscous spot on fold 
towards base; small blackish spots representing stigmata, plical 
rather obliquely beyond first discal, second discal transverse, an 
additional spot obliquely before and above second discal ; a white 
spot on costa at f preceded and followed by small blackish spots, 
costa posteriorly white with three blackish dots; a subterminal 
series of blackish dots, acutely angulated near apex, from beneath 
costa at I to a triangular spot of dark suffusion on tomus ; cilia 
grey suffusedly barred white. Hind- wings grey; cilia white, a 
light grey subbasal shade. 

1 ex. 
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Cenarohls priscata, n. sp. 

^ 5 . 13-16 mm. Head and thorax white finely speckled fuscous. 
Palpi white with some dark fuscous specks, second joint with basal 
half and a subapical ring dark fuscous. Fore-wings apex rounded- 
obtuse, termen obliquely rounded; grey variably smd irregularly 
irrorated white, in $ sometimes minutely speckled blackish; an 
oblong fuscous spot on base of costa; a small grey spot on costa 
before middle, and several smaller ones towards apex, separated 
by more or leas developed white suffusion ; a short longitudinal line 
of black specks towards costa preceding antemedian spot; stigmata 
obscure, grey, with two or three black scales, but sometimes small, 
well-marked, black, plical hardly beyond first discal; a cloudy dark 
dot towards costa at f ; a slightly curved subterminal series of several 
obscure cloudy grey dots : cilia whitish spotted with grey irroration. 
Hind- wings grey; cilia whitish-grey, a darker subbasal line. 

11 ex. 


Cenarchis vetersta, n. sp. 

$. 15-16 mm. Head and thorax grey mixed white. Palpi 
white with some dark fuscous specks, base and a subapical ring of 
second joint, and base of terminal joint dark fuscous. Fore-wings 
apex rounded-obtuse, termen rounded, rather oblique; white 
irrorated dark grey; markings dark fuscous, viz., a dot on base of 
costa, an irregular oblique streak near base in disc, small round spots 
representing stigmata, plical obliquely beyond first discal, additional 
similar spots obliquely above and before first discal, between first 
discal and plical, and above and between first and second discal, 
a dot on costa before middle, an acutely angulatod series of dots 
from beneath costa at f to a small spot on dorsum beneath second 
discal, and a msuginal series of small dots round posterior part of 
costa and termen : cilia white, a subbasal series of dark fuscous 
spots alternating with marginal dots. Hind- wings light grey , cilia 
pale greyish. 

2 ex. 


COSMOPTBRYGIDAE. 

Cosmopteryx mimetis Meyr. 

1 ex. Occurs in most tropical and warm ^mperate 
r^onsj spread with its food-plant, Cyperus roiuwius. 
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Pyroderces subearnea, n. sp. 

13-15 mm. Head light ochreous. Eyes crimson. Palpi 
whitish, second and terminal joints each with three dark fuscous 
rings. Thorax light pinkish-grey. Fore-wings pale pinkish with 
tips of scales light grey, appearing to form a very fine transverse 
striation; a fine irregular zig-zag oblique transverse whitish line 
about edged anteriorly with blackish marks beneath costa end 
beneath fold; an elongate black dot in disc before middle, edged 
white except beneath, from this a fine acutely angulated whitish 
line runs to dorsum beneath it; an elongate black dot in disc at }, 
edged below by a whitish dash, an oblique whitish striga from dorsum 
below this, and two very oblique more indistinct strigae from costa 
rather before it; wedge-shaped black marks partially edged whitish 
on costa and termen near apex ; cilia whitish tinged grey towards 
base, at apex a black basal dot. Hind-wings light grey, apex tinged 
whitish; cilia light grey, more whitish towards tips. 

5 ex. 


OECOPHOKIDAE. 

Orygoceba Wals. 

Only three specimens of this genus have been recorded, 
constituting tvro species West and East African respec- 
tively. These were all males ; the present discovery of a 
third species in copious material is not only very interesting 
geographically, but also discloses the fact that the peculiar 
structural character of the absence of vein 11 in fore-wings 
is a male sexual feature, not shared by the female, in which 
this vein is well-developed as usual, but rising from | of 
cell, as in Epiphractis and the Diocosma group. This 
position of the vein in question makes it improbable that 
its disappearance in the male is attained by coincidence 
with 10, as I had conjectured ; but I note that in Epiphractis 
amphitricha <J this vein exhibits a weakening or tendency to 
obsolescence, probably connected with the development of 
the sexual fringe of long hairs on vein 12. 

Orygoeera lenobapta, n. sp. 

<J$. 18-22. Head whitish-ochreous, in {J more or less tinged or 
suffused fuscous-puiplish. Palpi whitish-ochreous urorated crim- 
son-purplish, terminal joint f— Thorax pale ochreous, often 
tinged or suffused ferruginous or fuscous-purplish. Fore-wings 
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apex obtuse, termen ratber obliquely rounded ; 9 curved and approx], 
mated at base to 8 ; pale ochreous, in $ tinged whitish and variably 
spruikled ferruginous, in ^ wholly suffused fuscous-purplish or 
purple-brown j markings cloudy, indistinct or sometimes little 
apparent, in $ ferruginous or red-brown, in ^ dark purple-fuscous, 
indicating when well-developed a streak along dorsum, enclosing 
a short x>ale basal streak, and small snbtriangular pale antemedian 
and praetomal spots, and oblique streaks crossing disc at -J- and }, 
latter bent in beneath to touch apex of praetomal spot : cilia in $ 
reddish-brown, in ^ fuscous-purplish. Hind-wings in ^ grey, iu 
$ ochreous- whitish posteriorly suffused dull rosy; cilia $ grey, 
$ ochreous-whitish. 

22 ex. 


GLYPHIPTEEYGIDAE. 

Simaethis turilega, n. sp. 

$. 12 mm. Head and thorax fulvous-brownish speckled whitish 
Palpi with four series of dark fuscous white-tipped scales. Fore- 
wings 7 separate; orange-fulvous, suSusedly irrorated blackish 
with a few whitish scales on basal f and a terminal fascia, latter 
suffused deep ferruginous; two whitish shades rising from small 
white costal spots, first nearly straight at 4, second at f forming a 
broad undefined loop extending from beneath costa to below middle, 
thence irregular to dorsum. Hind-wings dark fuscous; an ill- 
defined moderate streak of whitish suffusion from base to | of disc; 
cilia whitish, a dark fuscous subbasal line. 

1 ex., in indifferent condition. 

HYPONOMEUTIDAE. 

Xyrosaris obtorta, n. sp. 

(J$. 12 mm. Head, palpi, and thorax white speckled fuscous. 
Fore-wings narrow ; white speckled fuscous, more densely irrorated 
on costal half; msu'kLngs dark fuscous, more strongly marked in S> 
several dots on costa towards base, and two obliquely placed in 
disc towards base; a very irregular oblique transverse streak about 
J; two dots following this near costa and dorsum, and two nearly 
longitudinally placed in disc beneath middle; cloudy blotches 
beneath costa before middle and at f, latter obliquely ooimected 
with costa beyond it; a small spot or large dot above tomus; » 
small white spot surrounded vrith dark suffusion on costa at 
apical area beyond this suffused purplish-fuscous; in the $ tl>^ 
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juarkiiigs are less developed, the most conspicuous being a dark 
gubmedian spot on the antemedian streak, the dark spot above 
tomus, and the -vrhite praeapical spot followed by a dark spot : cilia 
rather dark fuscous, on tomus greyish. EQnd-wings light grey, 
thinly scaled; cilia concolorous. 

2 ex. 


LYONETIADAE. 

Oinophila canthopa, n. sp. 

9 . 7 mm. Head and thorax pale ochreous. Antennae nearly 1. 
Fore- wings lanceolate, caudate; pale ochreous, a few scattered 
black scales; a black dot on dorsum at a large elongate black 
dot in disc at f , and an irregular black apical dot : cilia whitish- 
ochreous. Hind- wings pale grey; cilia ochreous- whitish. 

1 ex. Closely related to the South African amphi- 
crossa, but distinct. 

Oinophila serrata Meyr. 

1 ex. Also in East Africa. 

Opogona iridogramma, n. sp. 

$. 7 mm. Head and thorax dark violet-fuscous, face and fillet 
pale shining ochreous. Fore- wings lanceolate; dark purple-blue- 
fuscous; a slender straight transverse pale iridescent-metallic line 
before middle, a similar transverse mark from costa at f , a dot on 
costa before apex, and one on tomus : cilia dark fuscous. Hind- 
wing and cilia rather dark bronzy-fuscous. Fore-wings beneath 
strongly iridescent. 

1 ex. The labial palpi are missing, maxillary normal; 
neuration not wholly decipherable, but the species is prob- 
ably a true Opogona allied to the chalinota group, but 
peculiarly distinct. 

Hleroxestis chrysodora, n. sp. 

$. 7 mm. Head and thorax purple- blackish, face, fillet, and short 
projecting occipital fringe of hairs pale shining ochreous. Fore- 
■wings lanceolate, apex acutely produced; black mixed with some 
elongate pale yellowish scales; narrow transverse fasciae of raised 
golden-metallic scales before middle and at f ; basal area, except 
On costa and a narrow margin to first fascia, purple-golden-metallic ; 
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doisal half between fasciae purple-golden-metallic : cilia . dark 
purple-fttscoQS. Hind-wings dark bronzy-fuscous; cilia dark 
fuscous. 

1 ex. This small but splendid and distinct insect is in 
much damaged condition ; the labial palpi are represented 
only by their basal joints, the maxillary are shorter ths n 
usi^ but distinct; the neuration cannot he properly 
deciphered in the condition of the specimen, but I rely on 
the characteristic structure of the head. 

Hieroxestis autogama Meyr. 

22 ex. Also in the Seychelles. 

Hieroxestis omoscopa Meyr. 

5 ex. Also in South Africa (which I suppose to be its 
native home), and introduced in Mauritius, Austraha, New 
Zealand, Norfolk I., and Lord Howe I. 

Hieroxestis subcervinella Walk. 

10 ex. Also in Mauritius, the Seychelles, and Madeira. 

Hieroxestts sciadocoma, n. sp. 

$. 9 mm. Head white, occipital tuft long, broad, flat, projecting, 
grey. Palpi white, second joint with black external streak. Thorax 
grey, two white lines, patagia ferruginous, edged whitish externally. 
Fore- wings elongate-lanceolate; dark fuscous, blackish towards 
costa posteriorly ; markit^s snow-white ; a streak along costa from 
base to first striga ; two extremely oblique strigae from costa before 
middle and at |; a moderate median streak from base to middle; 
a slightly sinuate streak from above middle of dorsum close beneath 
posterior portion of this to upper half of termen and apex : cilia 
white, basal half grey on termen, at apex a fine black projecting bar 
and dark fuscous hook above this, between these a small hrown spot. 
Hind-wings and cilia rather dark bronzy-grey. 

1 ex. 


TINEIDAB. 

Ogmocoma, n. g. 

Head with long dense rough hairs on crown and similar frontal 
tuft apprpssed to these, only marked off by slight furrow, lower par 
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of face shortly rough-scaled; ocelli posterior; tongue absent. 
Antennae 1, in ^ simple, joints closely ret, basal joint elongate, stout, 
^thout pecten. Labial palpi moderate, porrected, second joint 
slightly curved, with appressed scales and several external pro- 
jecting bristles, terminal joint as long as second, more slender, 
obtuse. Maxillary palpi moderate, folded, loosely scaled. Posterior 
tibiae rough-haired above. Fore-wings 16 furcate, 2 from 3 from 
angle, 5 and 6 out of 7, 7 to costa, 11 from before middle. Hind- 
wings I, lanceolate, cilia 2 ; 2 and 3 parallel, 4 absent, 6-7 somewhat 
approximated towards base. 

A specialised form of the Tinea group. 

Ogmocoma pharmacista, n. sp. 

d. 16 mm. Head pale ochreous. Palpi, antennae, and thorax 
dark fuscous. Abdomen pale whitish-ochreous. Fore-wings 
elongate-lanceolate; rather dark fuscous, with faint violet tinge; 
some blackish scales in disc towards bare ; very small violet- blackish 
spots on costa before middle and at | ; some narrow undefined 
dark fuscous suffusion along dorsal and terminal edge ; cilia pale 
greyish, at apex a bar of light fuscous suffusion. Hind-wings pale 
greyish, tinged whitish-ochreous ; cilia ochreous-grey-whitish. 

1 ex. 

Latypica malaclsta, n. sp. 

(J. 16 mm. Head and thorax whitish-ochreous, irregularly 
sprinkled and mixed dark fuscous. Palpi whitish-ochreous slightly 
sprinkled dark fuscous, lower part of second and terminal joints 
dark fuscous, terminal joint obtuse. Fore-wings apex obtuse, 
termen very obliquely rounded; light ochreous-brownish, obscurely 
freckled whitish ; small irregular spots and marks of blackish irrora- 
tion along costa ; a light fuscous streak edged with obscure dots of 
blackish irroration from costa at J obliquely to fold, thence above 
fold to f of wing ; an elongate undefined patch of irregular blackish 
irroration extending from end of cell to termen below middle, two 
or three more distinct blackish dots on termen : cilia whitish- 
ochreous tinged brownish and slightly speckled dark fuscous near 
base. Hind- wings light grey ; cilia whitish. 

1 ez. Allied to the African crispa. 
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XXVII. Some Coleopterous Remains from the Peat-bed at 
Wolvereote, Oafordshire. By K. G. Blaib, B.Sc., 
F.E.S. 

(Published by permission of the Trustees of the British 

Museum.) 

[Read December 5th, 1923.] 

A PRELIMINARY accouut of some of these fragments was 
given by Prof. Poulton at the meeting on 7th March last 
{vide Proc. Ent. Soc. London, 1923, pp. xv-xvii), but since 
that date further material has come to light which, together 
with more accurate determination of that previously 
examined, has made a more complete account now 
practicable. 

The remains occurred in a peaty band about two inches 
thick which had been deposited at the bottom of a running 
stream, and are referred by Capt. K. S. Sandford to late 
Acheulean or possibly early Mousterian age, i.e. contem- 
porary with Lower Palaeolithic man. The fragments 
have unfortunately been isolated from their matrix, some 
of them being unmoimted, others mounted in dry cells or 
in Canada balsam. Except for one irregular piece of chitin 
that has so far defied recognition, all consist of elytra, 
many of them fairly complete. 

As far as identified they represent the foDowing species 

1. Notlophllus cf. aquaticus L.* R. elytron. The colour 
is black without the metallic lustre of modern specimei^, 
and the 3rd interstice is wider than the 4th ; the whole is 
more or less wrinkled transversely, but this is probably 
due to the conditions of preservation. 

The species has also been identified in the Dogger Bank 
deposits. 

(Present habitat : Common and generally distributed.) 

2. Harpalus cf. dlmldiatus Rossi. L. elytron, portion, 
about the apical third and all the external portion outside 
the 7th interstice lacking. From modern specimens i 
differs in the basal carina being straight instead of feeb y 

• I.e. species “ comparable with " N. aquaticus L. rather than 
positively identical with it. / 

TRANS. ENT. SOO. LO^. 1923. — ^PARTS HI, IV. (APBII* ^ ■) 
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arcuate, and in the sutural stria being free behind instead of 
uni ting with the first complete stria. The microsculpture 
of the intervals though indistinct appears to be similar to 
that of the 

This specimen is No. 2 of the set previously reported upon, 
and there assigned with some doubt to Amara. 

(Chalky hiMdes and salt marshes, under stones, etc. 
Apparently confined to the southern and south-eastern 
districts of England.) 

3. Synuchus cf. nivalis Panz. R. elytron practically 
complete, L. elytron with apex wanting. Agrees well with 
modem specimens except that the scutellary stria unites 
with the first complete stria, leaving the anterior portion 
of the latter detached. 

The left elytron is No. 3 of the earlier set, when it was 
provisionally assigned to Amara. 

(Damp places ; widely distributed.) 

4. Patrobus sp. (?). R. elytron with the suture and 
apical half intact ; but the whole of the base and humeral 
region wanting. Most nearly resembles Patrobus assimilis, 
Chaud. of exis ting species; striae rather indistinctly 
punctured towards the base, but smooth in posterior half; 
3 and 4 apparently confiuent behind, also 5 and 6 ; micro- 
sculpture on interstices indistinct, finely transversely 
reticulate. 

This specimen is No. 4 of the earlier set, and was then 
provisionally assigned to Amara. 

(Damp places; two of the three British species are 
boreal or mountain species.) 

5. Geodromleus cf. nigrita Miill. Two elytra mounted 
in balsam on separate slides are of exactly the same size 
and dimensions and belong apparently to the same species ; 
they are probably assignable to this species. 

(By the side of lakes, streams, etc. Now only in the 
north of England, Scotland and Ireland.) 

6. Geodromleus cf. globulicollis Mann. An el^ron mounted 
on the same slide with one of the above is shorter and 
comparatively broader, evidently of a difEerent species. 
It agrees well with modem specimens of this species. 

(In moss ; a highland and alpine species. Snowdon and 
Scotland.) 

7. Donacia cf. simplex F. An elytron with both base 
and apex wanting exhibits sculpture very similar to that of 
D. simplex, but with even more regular transverse ridging 
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across the interstices. The colour is blackish-hlue, not so 
bright as that of the blue form of the existing species. 

This is No. 1 of the earlier series. 

(Common and widely distributed in the neighbourhood 
of water.) 

8. Donaeia cf. serieea L. Three elytra, all B., mounted 
on the same slidh seem to agree better with this than with 
any other existing British species. The colour is nearly 
black, with more or less dark blue reflections. A fourth 
elytron, L., is mounted on a separate slide. 

(Like the last.) 

9. Otiorrhynohus cf. ligustici L. No. 5 of the earlier 
series, at the time not satisfactorily determined, agrees 
very well with modern specimens of this species, a few of 
the opalescent scales, or parts of scales, remain still adherent 
to the surface. The fragment is a portion only of one 
elytron, with a part. of the basal declivity to give its 
orientation. 

(Heathy places; rare in England, but often injurious 
to crops on Ught land in Prance.) 

10. Traehyphloeus cf. aristatus Gyll. An elytron, L, 
mounted in balsam, is probably referable to this species. 
It is almost intact, though crumpled and split owing to 
the flattening of its highly convex form. 

(Sandy and chalky places.) 

11. Hotaris (ErirrUnus) cf. aettaiops F. Four elytra 
mounted separately, but not all in an equally good state of 
preservation, are probably aU of the same species, those 
in better condition agreeing well with modem specimens of 
N. aeihiops. 

(Marshy places, edges of drains, etc. Now only in the 
north of England, Scotland and Ireland.) 

12. Notaris ? sp. The basal portion of an elytron, B., 
similar in size to the last and resembling them in many 
ways, is probably assignable to a different species. The 
punctures of the striae are large, very sharply cut, almost 
tuberculate laterally, but more sloping antero-posteriorly; 
interstices with small scattered pores, each eccentric to an 
indistinct darker circle ( ? tubercle). (Balsam mount.) 

13. Cureulionldae, gen. ? L. elytron, 2f mm. 7 
IJ mm., less convex and less declivous at apex tnan 
Traehyphloeus', humeral callus well marked; 10 striae 
of large shallow punctures almost contiguous in the striae 
with intervals of about one diameter between the rov?s, 
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each puncture with a minute central (originally probably 
setigerous) tubercle. The punctures are rather indistinct, 
and the termination of the striae is not discernible (balsam 
mount). 

14. Curculionidaa (? Baris sp.). L. elytron. 3| mm. 

X 1^ mm., convex, rather strongly declivous behind, with 
9 deep perpendicular-sided striae with shallow, rather 
distant punctures that scarcely crenulate the interstices; 
sutural stria intact, not approaching scutellum, and extend- 
ing to apex; 2nd to 4th, and 7th to 9th all ending 
separately a little before the apex, 5th and 6th confluent, 
and then produced, shorter ; base indistinct, but first four 
striae appear to reach it, the 5th to 8th falling successively 
further short of doing so ; 9th subhumeral, again longer ; 
intervals shining, without evident microsculpture ; humeral 
callus fairly distinct. The striae are distinctly Barid in 
character, but not the intervals; possibly not this sub- 
family at all. 

15. An irregularly shaped piece of chitin, about 2 mm. 
square, black, coarsely and densely punctate, and some- 
mat rugose, with a tendency to the formation of pustules 
near one side. Probably from the ventral surface of some 
Coleopteron, but almost certainly specifically distinct from 
any of the above. 

(No. 6 of the earlier set.) 

The identification of these fragments with species still 
extant is in some cases open to doubt. In many cases even 
existing species are separable only on the comparison of 
parts not represented in onr ftaganents, and the most 
tsssk. cm cRmspejoson. oH. cnv Vtagmeolta ■m'Cn 

the corresponding portions of existing species the resem- 
blance is suflSciently close to warrant our provisional 
assumption of identity on the evidence to hand. We can at 
least say that our fragment more closely resembles the 
existing species than do any of its present-day relatives. 
Exactly what amount of alteration, if any, the facies of the 
species has imdergone during the lapse of time involved 
it is imposmble to say, since many of the points of difference 
noted, e.g. the course of the scutellar stria, are ^subject to 
considerable individual variation. There is one point, 
however, that is suggestive; the genua most abundantly 
represented in peat deposits from various localities and of 
various ages is Ponada, of which fragments of several 
different species have been found, e.g. sencea, svnvpUst, 
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aibscura, etc. All the el 3 rtra from peat that have come 
under my notice have been blue, a colour that is still 
fairly common in sericea, less so in simples, and apparently 
very rare or unknown in cbseura. The suggestion is that 
blue is a primitive colour in this genus, and that the 
variety of colours we now find is a comparatively modern 
evolutionary development. 

Of the fifteen species represented at least ten are 
practically identified with existing British species, while 
the probability is that the remainder will also prove to 
be so when fully determined. 

Of those of which at present we can say anything of the 
probable habits eight, Notiophilus, Synuchus, Patrobus, 
Geodromicus (2), Domeia (2), and Notaris, are partial to 
the waterside or wet places (but are not essentially fenland 
species) ; while three, Harpalus, Otiorrhynchus and Trachy- 
phloeus, prefer sandy or chalky districts ; though many of 
them are now local, six, Notiophilus, Synuchus, Donacia (2), 
Otiorrhynchus and Trachyphheus, are still of wide distri- 
bution in Great Britain, while three, Geodromicus (2) and 
Notaris, no longer exist in the south. One, on the other 
hand, Harpalus, is now only foimd in the south-eastern 
counties. From this we can conclude that the climatic 
conditions at the time these insects were alive were not 
greatly different from those of the present day, though 
the proportion of what are now boreal species suggests that 
on the whole it was somewhat colder and more subarctic in 
character. The presence of the Harpalus is a little con- 
tradictory, but may be explained by supposing that the 
range of the species has since become more restricted. 

The condition of the specimens is firm, though usually 
more or less crumpled. In some cases, and probably the 
same remark applies to all, it can readily be seen that only 
the harder more strongly chitinised upper membrane of 
the elytron has been preserved, the softer internal sub- 
stance and probably the lower membrane having dis- 
appeared. Thus the specimens of Donacia and Otiorrhyn- 
chus exhibit a dull imderside with the punctures projecting 
as a series of pegs. The dull surface, however, appears to 
show trac^ of a minute reticulation which may represent 
the lower membrane closely adpressed on to the upper, 
owing to the compression or loss of the softer internal 
substance. 

Compared with the beetle remains from other peat 



from the Peat-bed at Wolvercote, Chfordshire. 663 

dqiosits examined, notably those of the Dogger Bank in 
the North Sea, and of Ireland, we find only one genus, 
DmuAa, common to all, though Geodromicua has been 
identified from the Irish peat and NotiophUus in the North 
Sea “Moorlog.” It must be borne in mind that the 
present series of fragments was from a small local deposit 
that stratigraphical evidence shows to have been laid down 
in the bottom of a running stream, so that we should not 
expect to find the same fauna as from an extensive area 
of fenland. 

Another point on which comparison is interesting is the 
fact that in this series all the fragments but one consist of 
elytra, whereas in the others there is a considerable pro- 
portion, even preponderance, of heads, limb-joints, and 
portions of the body sclerites. This is presumably to be 
accounted for by the supposition that in this case the 
elytra were considered to be the only parts offering any 
chance of recognition, and hence the only parts worthy 
of preservation. 


TRANS. ENT. SOC. IiOND. 1923. — ^PABT3in,IV. (APBn:.’24.) PP 
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XXVIII. Mimicry in the Butterflies of Fiji considered in 
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vasions of Polynesia and to the female forms 
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Edward B. Poulton, M.A., D.Sc., F.R.S., 
Hope Professor of Zoology in the Univeraty 
of Oxford, Fellow of Jesus College, Oxford. 
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INTRODUCTION. 

The great interest of the Fijian islands in relation to the 
problems of Mullerian Mimicry first attracted my attention 
when, in 1899, I received examples of the two commonest 
Euploeas from my friend Prof. Gustav Gilson, of Brussels. 
We had met during the meeting of the British Association 
in Canada in 1897, and he had then told me of his intended 
visit to Fiji, and kindly promised to collect butterflies 
for me. When, two years hiter the specimens arrived and 
were studied, it at once became evident that, of two 
species of Euploea present in the collection, one, E. heldta 
eschschoUzi (PI. XXX, fig. 1 (J, fig. 2 $), appeared obvi- 
ously to have acted as the model for the other, E. boisdumlii 
proserpina (PI. XXX, fig. 3 <J, fig. 4 $). It seemed certain, 
from a mere inspection of the pattern, that the principal 
spot on the fore-wir^ of proserpina had been lengthened 
inwards so as to bring about a superficial resemblance to 
the principal spot on the fore-wing of eschschoUzi, and that 
the likeness between the two, flying together on the same 
island, would be extremely close. The material at hand was, 
however, insufficient to suggest that this likeness is, as so 
often in mimicry, closer in the female than the male. I 
was so struck with the evident change, as it appeared, 
produced in one species by the power of selection directed 
by the presence of another species in the same locality, 
that I asked Mr. Alfred Robinson, of the Oxford University 
Museum, to prepare one of his beautiful photographs of 
synaposematio Danainae (chiefly Euploeini) and included 
in it the pair of Euploeas from Fiji (to become figs. 4 and 
9 of the plate mentioned below). And when my friend, 
and at that time pupil; Major J. C. Moulton, was writing 
his paper “ On some of the principal Mimetic (Mullerian) 
Combinations of Tropical American Butterflies ” (TraM. 
Ent. Soc. Lond., 1908, p. 686) I suggested that it would be 



interesting to reproduce this photograph as PI. XXXIV 
in order to show that the very same principles illustrated 
for the New World tropics in his Pis. XXX-XXXIII were 
also illustrated in the allied groups, but with totally 
different patterns, in the tropics of the Old World. 

Major Moulton’s plate X^^IV was criticised by the late 
Col. IMhinders in a letter published in “ The Entomologist’s 
Becord ” (vol. xxi, p. 120, 1909), in which he suggested that 
the S. Indian association of three common Euploeas 
(figs. 1-3, 6-8) was of no more significance than that of the 
three commonest Rerines in Middlesex.* Following his 
letter were some editorial comments chiefly directed to the 
contention that recent work on mimicry took no account 
of the habits and the distribution of the insects themselves. 

The latter criticism hardly needed a reply, and received 
none at the time. It will be clear to anyone who reads 
what has been published on this subject in the past thirty 
years that great pains have been taken to stimulate observa- 
tion in the field and to record the results with the most 
nunute attention to the data of time and place. But, as 
regards Col. Manders’ letter, the present writer exhibited 
sets of Euploeas from various localities and showed that 
their patterns, which differed as we passed from one locality 
to another, were, in each locality, follow'ed by various local 
species. (Proc. Ent. Soc., 1909, p. xxxvii). He also 
showed that the recognition of Mullerian resemblance 
among the Euploeas was not, as had been assumed in the 
" Record,” a new thing, but had been originally suggested 
by the late Prof. Meldok, F.E.S., in 1882 (“ Aim. Mag. Nat. 
Hist.,” 5th ser., vol. x, 1882, p. 417), and worked out in 
detail with abundant illustrations of local Euploeine and 
Danaine associations in the following year by the late 
Dr. Frederick Moore (Proc. Zool. Soc., 1883, p. 201). 

The small effect produced by Dr. Moore’s memoir was 
probably due to the imjustifeble creation of genera 
founded on the secondary sexual characters of the male, 
^e extent to which these genera have been sunk may be 
inferred from H. Fruhstorfer’s treatment of the Euploeas 
in Seitz’s “ Macro-Lepidoptera of the World” (Sect. II, 
Vol. ix, translated by L. B. Prout). To take but a single 

* The Pierines are probably a somewhat unpalatable group, 
and it is by no means certain that the upper surface resemblance 
between the commonest Mid^esex species is without bionomio 
significance. 
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instance. ' Fruhstorf er recognises only the single genus 
Euplaea, which he divides into various groups. One of 
these (p. 226) is “ The group of Crastia " and, within tliia 
“ Subgroup A.,” containing Euploeas without distinctly 
visible sexual stripes, is held to include eleven of Moore's 
genera, viz., Nipara, Oranasma, Patosa, Sarobia, Vadebra, 
Lontara, Gamatoba, Menama, Tronga, Sabanosa, and Adi- 
gama. So that what one author classifies under eleven 
genera is classified by another as a subgroup of one of the 
groups into which he divides a single genus ! It is possible 
that the future investigation of structure and life-histories 
may show that Fruhstorfer has gone too far in this whole- 
sale treatment, but no one, I think, will deny that his 
arrangement is far truer to nature than Moore’s. In the 
present paper it will be shown (pp. 594, 595) that the New 
Hebridean Euploeine— “ Mestapra ” payhiUei Butl., of 
Moore’s monograph (ibid., p. 285), has probably interbred 
with the east Fijian race of “ Deragena ” proserpina Butl. 
(p.272). 

This reckless and injurious creation of genera should not, 
however, prevent us from giving to Moore the great credit 
of being the first to recognise the prevalence of local 
mimetic associations among both Danaini and Euploeini. 
In order to direct attention to this important discovery 
the following paragraphs are quoted from pp. 205, 206 of 
his memoir : — 

“ When studying this subfamily of Butterflies in 1879, 
preparatory to describing the species for my work on the 
Lepidoptera of Ceylon, I separated the whole of the species 
then in my collection into groups, according to the presence 
and position of the ‘ sexual mark ’ or ‘ scent-producing 
organ’ in the male insect. Having thus separated the 
species into such groups, I was then much surprised to 
observe that this operation had placed before me several 
species in each group which bore an extraordinary resem- 
blance, in the pattern of the markings on the wings, to 
certain species which I had arranged in the other groups. 

“ Having thus taken these ‘ sexual marks ’ or, as they are 
now known to be, ‘ scent-producing organs,’ as the primary 
structural character for separating the species of the old 
genus Danais and Euploea into mi nor generic groups, these 
assemblies of species, thus grouped, brought to my mmd 
at once the fact that here were evident illustrations of a 
form of mimicry occurring between closely related groups. 
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and that, too, within a protected family of Butterflies, or, 
more exliaordinary still, between species of the same genera, 
as it would then appear, if the species are restricted to 
Banais and Euphoea respectively. 

“ At that time I had forgotten that this phenomenon of 
mimicry between related genera had been observed by my 
friend Mr. Bates among the Danaoid Heliconidse ; but sub- 
sequently, on again working with his memoir in the 
T.inTifiaTi ‘ Transactions ’ before me, I became aware of his 
discovery. 

“ This analogous form of mimicry, occurring in Danais 
and Euplcea, had, however, not previously been recorded. 
Certain species, it is true, when being described, were noted 
by Mr. Butler as having a resemblance to certain other 
isolated species. 

“Since my own observations were thus made, I have 
had the opportunity of showing and pointing out some of 
these mimetic groups in Eujdoea to my friends Mr. Bates, 
Mr. Meldola, Mr. Distant, and others; and these facts have 
since served as materials for discussion in certain recent 
articles on mimicry in Butterflies.* 

“ The extent to which this form of mimicry exists among 
the species of the old genera Danais and Euplcea will be 
better understood by an examination of the accompanpng 
Tables of the five primary groups into which I have divided 
each of these old genera. 

“ In these Tables the names of certain genera and species 
in each of these five groups are given, and the names of 
those genera and species, inhabiting the same locality, which 
imitate them.” 

After naming the collections he had studied in the pre- 
paration of the Tables, which, as he states in a footnote, 
could have been much extended had it been possible to 
bring the collections together at the time when the paper 
was written, he continued : “ This imitative character 

pervades all the groups into which I have divided the species 
hitherto arranged under Danais and Euplcea. ...” 

The study of the Tables of “ Mimetic Species in Euploeina ” 
(pp. 208-212) together with the examples in P.Z.S., 1883, 

* The following references are given in Dr. Moore’s paper — 
‘ W. L. Distant, Bhop. Malayana, p. 33 (1882); R. Meldola, Ann. 
^at. Hist. 1882, Vol. x. p. 417; W. L. Distant, Ann. Nat. Hist. 
1883, Vbl. xi. p. 43. See also Wallace, ‘ Nature,’ May 25, 1882 
l*XTi, p. 86].” 
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FIs. XXIX and XXX, or better stiU with the specimens 
themselves, will convince any one with an open mind of 
the reality of the local associations discovered by Dr. Moore, 
and supplies the answer to criticisms brought forward 
more tlmn a quarter of a century later in the “ Record.” 

Only within the past year, when collecting records of 
various kinds for the present paper, I have become aware 
of better evidence for the reality of these local Mullerian 
associations than any which Moore was able to supply. 
The evidence is better because it rests upon observation in 
the field, made too in the year before the appearance of 
Moore’s work. Writing on February 23, 1923, Mr. Gervase 
F. Mathew, from whom I have received much help in this 
work, kindly copied for me the following record ; — 

“ In my Lepidopterist’s journal (which I kept all the 
time I was on the Australian Station) I find in Nov. 1882, 
when we were at Ugi, in the Solomon Islands, the following 
note — ‘ Euplcea assimUaia Feld., E. brenchkyi Butl., Damis 
insolata Butl. and Biadema [HypoUmnas] fuliginescem 
Math. — These 4 species, on the wing, looked exactly alike. 
It was a good instance of mimicry, but which mimicked 
which it is difficult to say; nor could I understand the 
reason, for as far as my experience goes all the species of 
these groups require no artificial protection, as birds do 
not seem to touch them, nor are their larvae much attacked 
by ichneumons, and I have proved that they are distasteful 
to birds.’ ” 

Two of the above species, brenchkyi and insolata, are 
quoted, of course with different generic names, in Moore’s 
Table Ia (p. 208), and brencUeyi again in Table V (p. 210), 
where it is associated with imitata Butler, which is doubtless 
the Euploea first mentioned by Mr. Mathew, assimikUa 
being the name of an allied species from the Aru Islands. 
The HypoUmnas did not fall within the limits of the subject 
as treated by Moore. But we can imagine what his delight 
would have been to receive this evidence from the observa- 
tion of living nature in support of the conclusions he had 
reached in the museum. 

The Mullerian theory had only been published in tffis 
country in 1879 (Proc. Ent. Soc., p. xx), and any naturalist 
who was without this clue would have encountered the 
difficulty mentioned by Mr. Mathew, and felt by Bates, as 
we know from the thoughts expressed in his great monograph 
on mimicry (Trans, liim. Soc., Vol. xxiii, p. 495, 1862). 
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As regards the parasitic foes referred to by Mr. Mathew, 
it is probable that prolonged investigation directed to this 
special subject would show that a comparative immunity 
from the attacks of vertebrates is compensated by the loss 
inflicted by invertebrate enemies, in accordance with the 
conclusions of Dr. G. D. H. Carpenter (“ Eeport, British 
Association,” 1913, p. 516). 

A note made at the time, recording the observations of a 
particular day is, in some respects, even more forcible 
than the summing up of experiences over a longer period. 
On November 9, 1882, when he was at Selwyn Bay, Ugi 
Island, Mr. G. P. Mathew wrote in his journal : — “ I noticed 
a very interesting example of mimicry to-day — a black 
Euploed with broad white marginal bands was not uncom- 
mon, and, flying with it was a Danais with marlringH almost 
identical, and in addition to which I took a Diadema 
(Hypolimms) which on the wing might have been miRt.flTrAn 
for either of them ! Which mimicked which I am at a loss 
to know. Also the reason of the mimicry, for all three 
species are, I believe, avoided by birds, both in their larval 
and perfect state.” 

I have quite recently received a letter dated October 22, 
1923, giving an account of Mr. H. W. Simmonds’ observa- 
tion of the dominant Euploeine associations in some of the 
Solomon Islands. The illustrative specimens, to be shown 
to the Society in the near future, will throw light on the 
relative numbers of the associated species. 

Several different Euploeine associations, together with 
the other butterflies which enter them, are beautifully 
represented in Plates I-III of “ Bull. Hill Mus.” (vol. i, 
No. 1, 1921), showing characteristic patterns of the Key, 
Aru, Tenimber and Fiji islands, and Australia, respectively. 
The resemblance in each locality, together with the difference 
from other localities, is here convincingly demonstrated. 

Mimicry of Euploeas and Danaines by species of the 
genus Hypolimnas in many parts of the Old World is also 
the subject of a paper by the late Col. C. Swinhoe (Joum. 
Linn. Soc., Zool., xxv (1896), p. 339). 

A. RECIPROCAL MBIICRY OR DIAPOSEMATIC 
RESEMBLANCE. 

In his researches on the Pierin® (Trans. Ent. Soc., 1894, 
p. 249 • ; “ Eep. Brit. Assoc.,” 1894, p. 692) Dr. Dixey, 
* See especially pp. 296-298. 
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F.E.S., first came across facts wWcli suggested to him that 
Mullerian mimicry was sometimes brought about by the 
mutual approach of two species. In later investigations 
he considered that he found further evidence pointing in 
the same direction (Trans. Ent. Soc., 1896, p. 65 * ; 1897 
p. 317 t). In the course of the discussion which followed the 
last paper (Proc. Ent. Soc., 1897, pp. xx-xxxii, xxxiv-xlvii) 
it was suggested by the present writer (Proc. Ent. Soc., 
1897, p. xxix, note) that the new terms “ Synaposematic 
Resemblance ” or “ Common Warning Colours ” expressed 
Fritz Muller’s principle better than “ Mullerian Mimicry,” 
and that similarly the terms “ Diaposematic Resemblance ” 
or “ Diaposematism ’* were advantageous alternatives to 
“ Reciprocal Mimicry.” 

Later on it appeared that Fritz Muller, in a brief paper 
unnoticed in this country, had himself clearly stated the 
hypothesis of mutual approach between two species. The 
paper which had here been looked upon as Muller’s original 
statement of his hypothesis J appeared in “ Kosmos ” (May, 
1879), and was immediately translated and published in 
our Proceedings (1879, p. xx) by the late Prof. Meldola. 
But in the previous year Fritz Muller had published in 
Carus’ “ Zool. Anzeiger ” (I, 1878, pp. 54, 55) a brief 
paper, which, after the lapse of nearly forty years, was 
noticed in England, translated by Mr. E. A. Elliot, and 
printed in our Proceedings (1915, pp. xxii, xxiii). The 
concluding sentence states “ that in all probability in many 
cases . . . the question which of the two species is Model, 
and which is Mimic, is idle ; each has reaped some advan- 
tage from being like the other; they may even have gone 
to meet each other.” 

In 1908 Dr. Gr. A. K. Marshall, F.R.S., in an able paper 
(Trans. Ent. Soc., 1908, p. 93) criticised the principle of 
Diaposematism, objecting to the interpretations ofiered 
in the special examples and also maintaining that the 
numerical considerations were opposed to the conclusions. 

Dr. Marshall’s paper was followed by a discussion (Proc. 
Ent. Soc., 1908,^^. xiv-xvii) and by Dr. Dixey’s paper 

* See especially pp. 72-76. t See especially pp. 327-329. 

} The “ actual existence of diaposematism ” is foreshadowed in 
this paper, although not directly stated as in the earlier, unnotiwd 
one. On this point see Dixey in Trans. Ent. Soc., 1908, p- 
Also, add to the above-quoted papers by him — Rep. Brit. Assoc., 
1907, p. 736, and “ Nature,” Ixxvi (1907), p. 673. 
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in the Transactions for 1908 (p. 559),’ to which Dr. Marshall 
replied in the Proceedings of the same year (p. Ixx) and 1909 
(p. xx), the last-named paper being followed by a brief 
discussion (pp. xxi, xxii). 

These references have been given because, after the lapse 
of nearly fifteen years, the subject is again raised by 
Mr. Simmonds’ discoveries in ilji. It was well, I think, 
that the controversy was allowed to rest for a time during 
which observations could be made and recorded. In the 
attempt to reconstruct the changing scenes of organic 
evolution we require immense masses of data, and although 
I believe that Mr. Simmonds’ material from Fiji and some of 
the neighbouring islands is, for this purpose, more important 
ftian any hitherto collected, yet nearly every part of the 
following investigation left me longing for more and still 
more evidence from the islands of the Pacific. 

So far as the numerical argument is concerned I fear that 
my very non-mathematical mind is inclined to look upon 
it much as some of my non-scientific friends, principally 
ladies, look on the conclusions of Science, viz. that the safest 
prediction is the one that anticipates the most improbable 
result. Knowing full well my own weakness I asked for 
the help of my kind friend Prof. H. H. Turner, F.R.S., who, 
after reading the numerical arguments on both sides, has 
written the Appendix to the present paper. 

B. MR. HUBERT W. SLMMONDS' OBSERVATIONS IN 
FIJI, WITH THE ILLUSTRATIVE MATERIAL. 

Mr. Simmonds first wrote, Jime 7, 1919, saying that 
Mr. Jepson had shown him a letter I had written, asking 
for numbers of Fijian Euploeas, and that he had suggested 
to him that he might collect some for me to study. This he 
had done and was sending a consignment. I wish to thank 
both these gentlemen for enabling me to work with excellent 
material on a problem which had haunted me ever since 
the arrival of the Euploeas from Prof. Gilson, just thirty 
years before. 

The first set of specimens received was described and 
tabulated in our Proceedings for 1919 (pp. Ixix-lxxi). The 
name Nipara eleutho Quoy, by which the species was then 
Imown in the British Museum, has been replaced in this 
memoir by Euphea hdcita eschschoUzi (see pp. 580, 581). 
Mr. Simmonds’ material at once showed that the female 
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proserpina was, in average specimens, a much better 
of eschsckoUzi than its male, thus following the rule for 
mimetic species in which the sexes differ. 

Another important result which became clear was the 
fact that the Fijian Danaine, D. (T.) mdissa neptunia Feld, 
is a mimic of the Euploeas, Mr. Simmonds siting in his 
first letter that it “ flies with the Euploeas and is very 
difficult to distinguish when on the wing ” {ibid., p. Ixx), 

In the following year Mr. Simmonds sent a most interest- 
ing series of Hypolimnas bolina from the Cook and Society 
Is., and Euploeas {E. heldta wcdkeri H. H. Druce) from the 
latter (Proceedings, 1920, pp. Ixxii-bcxv). In the samg 
year he also sent a further set of the two Euploeas and the 
Danaine, not only from various localities in the Fijian main 
island Viti Levu, but also from Ovalau and Moturild {ibid., 
pp. Ixxx-lxxxiii). The rest of the splendid material, except 
for a brief account of the femilies of H. bolina bred from 
known female parents {ibid., 1923, pp. ix-xii), has been 
reserved for the present paper. 

When specimens began to arrive from the far eastern 
part of the Fijian group and from the outlying islands, such 
as Kandavu in the south, the extraordinary interest of Fiji 
as a whole became obvious to both of us ; for Mr. Sinunonds, 
in his letters, more than once pointed out that the dark 
Euploeas — ^almost or entirely patternless — ^were the same 
species as those with a pronounced white marginal pattern 
in the well-known islands of west Fiji. 

I was naturally most anxious to study more and ever 
more specimens from the loss-known islands, but the 
following extracts from Mr. Simmonds’ letters will show 
what he went through and also the reasons why more could 
not be done. 

November 29, 1921. — “ Travel here is not too good; it 
is often in 15- or 20-ton cutters with no sanitary arrange- 
ments and no cabins, and Hindus, Chinese, Fijians and 
Whites all huddled up together, so that one naturally 
waits until an occasional better opportunity offers unless 
it becomes necessary to go on duty.” 

February 3, 1922. — “ They have now taken off our little 
inter-island mail steamer. This means travel by cutters 
more than ever.” 

March 24, 1922. — “This country is most difficult to 
work, as there are no hotels outside the capitals, and one is 
dependent upon the hospitality of natives and settlers 
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when travelling : also for boys to carry one’s baggage^ aiid 
this latter is most difficult.” Then, owing to the loss of 
the steamer, “ one has to depend upon chance cutters to 
get from island to island. The only other way would be 
to make a serious expedition with a boy and take tents and 
all camping materials. ” 

Again on November 5, 1922, he spoke of the difficulty of 
communication between the islands, and especially of 
reaching the outlying parts of the group. 

Another disheartening thing about collecting in Fiji is 
the growing scarcity of butterflies in the weU-known islands. 
At first Mr. Simmonds put this down to the big Polistes 
wasp introduced into Fiji a few years before he came there. 
Thus, he contrasts the collecting on the eastern islands 
Thithia and Vanua Balavu with that on Viti Levu : — 
SejAember 10, 1921. — “ I have had a most interesting and 
exciting trip round the group. We visited several islands 
where there are no mynahs or hornets and found butterflies 
in abundance.” 

November 29, 1921. — “You have no idea how scarce 
butterflies are on Viti Leva, and I can only blame the 
introduced hornets. These latter are spreading steadily 
over the group. 

“ Bound Suva one can go all day and, except Xois sesara 
or Terms sp., not see a butterfly.” 

Later on Mr. Simmonds came to doubt whether the 
Polistes was responsible. Thus, on February 3, 1922, 
after referring to barren days in the Upper and Lower 
Rewa River ffistricts (Viti Levu), he wrote : “ Butterflies 
seem to have become even scarcer since I came here three 
years ago. I do not know why. I once thought it was 
hornets, but they are growing scarcer now, and I think that 
it must be the small ants, which simply swarm.” 

March 24, 1922. — “ I do not know what has destroyed 
the butterflies in Fiji, but all agree here that they were 
much more abundant formerly. It may be ants, I can 
think of nothing else except mynahs,” 

April 10, 1922. — “ H. Mina, scarce three years ago on 
Viti Levu, is now almost non-existent. I do not think 
I have seen a dozen in the past six months, and it seems the 
same with other species. People tell me also that there 
were formerly far more about, even in Taveuni, where 
holim is still in great numbers. I do not suppose they were 
ever so abund^t in the wet areas, and last year was 
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exceptionally wet, as also has this been so far (nearly 
80 inches in 3^ months). This may account for it. Hornets, 
which I formerly suspected, are undoubtedly growing 
fewer.” 

It is difficult to believe that the weather is responsible 
when Mr. Simmonds found the eastern islands still prolific, 
and we are driven to the depressing conclusion that man is 
responsible, either directly by the enemies he has consciously 
introduced, or, indirectly, by those which have followed in 
his wake. If this be so, we are probably witnes sing a 
permanent change, or at any rate one that will endure for a 
long period, and therefore Mr. Simmonds’s notes on the 
subject may have a historic interest which justifies the 
addition of the following to those which have been already 
quoted : — 

December 16, 1922. — “ So far as Suva is concerned col- 
lecting grows rapidly poorer, and it is very seldom now 
that I even see a specimen of H. bolina. Many other (in 
fact, most other) portions of Viti Levu are equally poor.” 

May 5, 1923. — “ I have only seen one H. bolina here 
[nr. Suva], which I captured. . . . This gives an idea of 
how rare this species, formerly so abundant, has become. 
They tell me that they are growing scarcer on the other 
islands. , . , 

“ A walk of 10 miles in bright sunshine only showed 3 
neptwnia seen, 2 Euploeas, a few Xois sesara and Zizera 
labradua ( ?), and possibly another H. bolina or it may have 
been a Euploea flew past. 

“ I visited Moturiki and saw 2 or 3 $ bolina and brought 
back a large one of the Queensland type. Unfortunately 
it proved to be empty. This will give you a good idea of 
how disheartening it is trying to collect here. One goes 
miles and never sees a specimen.” 

May 23, 1923. — “ The weather has been good, but I 
have not seen a single H. bolina since I last wrote.” 

These extracts from letters written during the past four 
years suggest something of the difficulties and disappoint- 
ments endured by Mr. Simmonds. How much he has 
achieved in spite of them will, I hope, appear in the course 
of the present memoir. It is a great pleasure to thank 
Hm for helping me to realise a dream nearly a quarter of 
a century old. 
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C. COLLECTIONS STUDIED AND HELP RECEIVED. 

I have also received much kind assistance from many 
scientific friends in this country and I wish to express my 
grateful thanks for aU they have done — to Capt. N. D. 
Riley, for much help in the course of my work in the 
British Museum of Natural History, and to Mr. H. T. G. 
Watkins, in the work on HypoUmnas bolina in the same 
Museum; to Lord Eothschild, F.E.S., for freely lending 
material from the Tring Museum, and Mr. J. J. Joicey, 
F.L.S., that of the HiU Museum at Witley; to Dr. Karl 
Jordan, Ph.D., of Tring, and Mr. George Talbot, of Witley, 
for much assistance and advice in the systematic side of my 
subject ; to the Eoyal Geographical Society, and especially to 
Dr. A. E. Hinks, F.E.S., for help on its geographical side. 

To Commander J. J. Walker, M.A., F.L.S., and Paymaster 
in-Chief Gervase F. hlathew, who have such intimate and 
profound knowledge of the Pacific, I owe a deep debt of 
gratitude. Both have given me the benefit of records made 
forty years ago and of their memories. Commander Walker 
has also presented to the Hope Department his splendid 
collection of Danainae and of HypoUmnas bolina from the 
Pacific, and this, together with the fine collection recently 
presented to the Department by Eear-Admiral Edmund 
Bourke, has been of immense help in studying the Fijian 
problems. 

Among the older specimens in the University Collection 
special mention must be made of duplicates presented by 
the late Dr. F. D. Godman, D.C.L., F.E.S. , and Osbert 
Salvin, M.A., F.E.S. These include many specimens col- 
lected in Fiji by C. M. Woodford — all with excellent data. 
When it is remembered that in collections generally, the 
word “ Fiji ” is all that appears on the great majority of 
insects from this group of islands — on M the butterflies 
from these islands in the Adams and Crowley Collections 
in the British Museum — it will be reahsed that specimens 
from Fiji taken by Woodford, or from other parts of the 
Pacific by Commander Walker, are of the utmost value to 
one who desires to study the associations, invasions and 
local races in this part of the world. 

In the Hope Department Dr. Eltringham, D.Sc., has, 
as on so many previous occasions, given me the kindest 
help, and I have depended upon his microscopic examina- 
tion of structme to decide doubtful points of affinity. 
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The skilf ul assistance of Mr. A. H. Hamm and Mr, 
J. Collins, in preparing, kbelling, and arranging the speci- 
mens for study and for photographing have been essential 
for carrying on this piece of work, and I wish to express 
my warm thanks to them, as also to Mr. Alfred Bobinson 
for his care and skill in taking the photographs for all the 
uncoloured plates. 1 am very grateful to Miss 0. Tassait 
for the great pains and interest she has taken in painting 
the families of H. bolina for the coloured plates. It was, 
I am aware, a great labour, but I hope that she will feel 
in some measure repaid by the beauty and success of the 
reproductions. 

The possibility of obtaining a coloured plate illustrating 
the life-history of the Fijian bolina, I owe to the kindness of 
Mr. G. F. Mathew in lending me the painting he prepared 
when visiting the islands in the early ’eighties of last cen- 
tury. I am glad to know that he is pleased with the result. 

A paper of this kind which attempts to show the evolu- 
tion of a pattern and in many cases the first steps which 
have led to its development, would be of little value without 
abundant illustration. And when we are tr}dng to trace 
its gradual change as we pass from one island to another at 
no great distance, and to judge in each island of the effect 
produced by members of an association upon one another, 
it is of the utmost importance to be able to represent not 
selected individuals but a whole series taken at a particular 
time. And finally when at length a naturalist on the spot 
has bred from known female parents the astonishingly 
different female forms of the Fijian HypoKmnas bolina, 
nearly all of them described as distinct species, the fuD 
effect of this admirable investigation cannot be produced 
without coloured plates, showing the female parent, when 
possible, and an example of each female form present in 
her ofispring. 

That the Entomological Society has been enabled to 
publish this memoir upon organic evolution, with all these 
advantages, is owing to the Fund for Promoting the Study 
of Evolution presented to the University of Oxford by my 
friend Prof. James Mark Baldwin. 

D. FUI, THE GATEWAY INTO POLYNESIA. 

The butterfly fauna of Polynesia includes no Ameri^ 
species except that recent intruder Jll. )pkxippus which « 
apparently about to occupy every'-^teopical land whic 
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supports its food-plant. Nothing, need be said of this 
butterfly here, as it has been so fully dealt with by Com- 
mander Walker (Ent. Mo. Mag., Vol. xxii, p. 217; 1, 
pp. 181,224). 

The Old World aflSnity of the indigenous species is easily 
accounted for when we look, first at the wide expanse of 
ocean separating Eastern Polynesia from the American 
coast, and then at the Western Pacific and the distribution 
of its island groups. Innumerable stepping-stones are 
scattered over the track by which an entrance was effected 
from the nearest islands, and by which these became 
populated. From the east end of New Guinea the track 
runs north and then eastward, through New Britain and 
New Ireland and the small groups to the south of them, to 
the Solomons, and through these south-east, by way of the 
Sta. Cruz and Torres Islands, to the Banks Islands and New 
Hebrides — a huge mass of scattered islands lying due west 
of Fiji and stretching far to the north and south of it. Its 
importance is much increased by the Loyalties and New 
Caledonia, near at hand to the west of its southern extremity. 
I propose to speak of this mass as the Island Screen of 
the West. There can be no doubt that it was from this 
great multitude of islands, mostly small but rich in Austro- 
Malayan species, that Fiji received its butterfly fauna, and 
became the gateway through which Polynesia was invaded. 
Fiji itself cannot be regarded as oceanic, but rather as an 
outlying part of the Island Screen. When it is fuUy 
explored it wiU probably be found to support more than 
forty species of butterflies, a number far greater than that 
of any other Polynesian group. 

In a study of the few Euploeas and Danaines of Polynesia 
and Fiji, and of their relationship to the species of the great 
Screen of Islands to the W^t, we shall find evidence of 
successive waves of invasion, and shall be able to infer 
something of the comse of evolution in the areas from which 
the invaders came. It is, of course, very late evolution — 
just the last page or two of the last volume of the boundless 
library in which is written the history of organic change. 

The conditions of life in the oceanic islands of the Pacific 
are not such as to lead to the preservation of ancient forms 
of life. The limited area and relative simplicity of the 
web of organic interdependence both tend to ensure the 
e^ermination of ^ species when unfavourable conditions 
arise. And these dangers are so greatly intensified in the 
tbans. but. boo. Loiro. 1923. — ^paets m, iv. (aprec, ’24.) q q 
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maximum simplicity of the low-lyiug coral islands and 
atolls that their butterfly fauna, with the exception of 
Hypolimnas bolim, is unlikely to throw much light on the 
problems considered in this paper. It is only from the 
oceanic groups which include islands with high volcanic 
peaks, or at least coral raised to 200 ft. or more, that 
illuminating material is to be expected. Such groups are 
the Samoan, the Friendlies (Tongatabu, etc.). Cook 
(Rarotonga, etc.), and Societies (Tahiti, Eimeo or Moorea, 
etc.). The low flat islands of the Ellice Group are important 
exceptions, yielding two forms of Euploea hddta (p. 583). 

The great need for the investigation of these problems 
is abimdant material with full and accurate data, and it is 
to be hoped that this memoir in which I have done my 
best with means, except in Fiji, wholly insufficient, will 
direct the attention of collectors to the want, and lead 
to its supply. 

E. THE EUPLOEINE AND DANAINE INVASION OF 
FIJI AND. POLYNESIA. 

It will now be necessary to consider each indigenous 
species or island race of Euploeas and Danaines, and attempt 
to reconstruct its history in the immediate past — we cannot 
expect to reach farther back than that. In my opinion 
the evidence points to the conclusion that, either by replace- 
ment of species or by changes in species, the patterns of 
certain butterflies have been gradually reduced in the 
great Island Screen of the West, and that, as successive 
waves of invasion have proceeded eastward, some of them 
have carried and preserved in fresh island the patterns 
which later on dwindled in the original home. 

I. The Races of Euploea helcita helcita Boisd. 

This butterfly is by far the most wide-ranging Euploea 
of the Pacific, its races, according to our present Imow- 
ledge, extending from New Caledonia to the Society 
Islands. It was until recently given the name ehdho 
Quoy, in the British Museum Collection, and this 
determination was followed in Proc. Ent. Soc., 1919. 
p. box; 1920, p. Ixxx; and Trans. Ent. Soc., 1908, p. 603. 
The history of the mistake has been recently publ^hed by 
Mr. G. Talbot in BuU. Hill Mus., vol. i, No. 1, p. 26 (1921). 
The species in New Caledonia and Navigators’ Islands is 
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also correctly given as hddta by Moore (P. Z. S., 1883, 
p. 258), but erroneously as ehutho, in Samoa and the 
Ellice Is. (p. 272). 

After comparing the material from the British, Tring, 
Hill (Witley), and Oxford Museums, I believe that the 
following island subspecies can be distinguished, following 
the principles so well and truly established by the work at 
Tring. 

(a) Euj^loea hddta hddta Boisd., of New Caledonia . — Very 
close to the succeeding, but distinguished by the smaller 
spots of the two rows in the hind-wing, and the fact that 
the inner or sub-marginal row is shorter towards the anal 
angle; also, more obviously, by the much greater sixe of 
the principal spot of the fore-wing. The expanse of a 
specimen of average size is about 65*0 mm. 

(b) Euphea hddta lUybara Fruh., of the New Hebrides . — 
Very close to hddta and also to the succeeding species. I 
believe that a sufficient series would show that lUybara 
is rather smaller than hddta, probably about 62-0 mm. 
on the average. 

I have retained Fruhstorfer’s name, but the description 
(Seitz, vol. ix, p. 276) of lUybara does not correspond with 
any specimen I have seen from the New Hebrides. He 
describes it as transitional between eschschoUzi and aglaina 
—a nearly black form from Tutuila (Samoa) figured on 
by him, PI. 86 A. But the New Hebridean species is very 
close to heldta on the one hand and to eschschoUzi on the 
other, and the position he gives to it raises a doubt as to 
whether he had before him some aberration or a specimen 
with misplaced label. He gives the locality as Tanna, 
New Hebrides. 

(c) Euphea hddta eschschoUzi Fdd., of the Western Fijian 
Islands . — The principal spot of the fore-wing longer and 
narrower than in lUybara, and the spots of the hind-wing 
on the average rather more developed. Average expanse 
about 67*0 mm. 

Many examples are figured in this memoir. See PI. 
XXX, figs. 1, 2, and the race represented in these two 
figs, on Pis. XXXII-XXXIV, and XXXVI-XXXIX. 

(d) Euphea hddta walked, H. H. Druce, widespread in 
Polynesia . — I include under this subspecies all the Poly- 
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nesian hddta except those from the Samoan group and 
the Friendly Islands. I place under walkeri the hdoUa 
from the Societies, Cook Islands, Ellice Islands, Niue or 
Savage Island (an eastern outlier of the Friendlies), Fotuna 
and Wallis Island; also from Eastern Fiji. Walkeri was 
originally described from Tahiti, and the type is in the 
Hifl Museum. Fruhstorfer, not knowing that it had been 
already described, renamed it matilim in Seitz (ix, p. 276), 
as indicated by Talbot (ibid., p. 29). It is a satisfaction 
that it should retain the name of an ex-President of our 
Society, Commander Walker, who has studied the Pacific 
so thoroughly, and generously helped the work of many 
naturalists with his admirably collected specimens. 

E. hdeita walkeri is an extraordinary butterfly, varying 
immensely in the different parts of its range. The typical 
form differs from the races of heldta hitherto mentinped, 
in the much greater size of the submarginal spots of the 
hind-wing. It is also rather larger, averaging about 69-0 
mm. A series of 19 from Tahiti and 3 from Eimeo (Moorea) 
collected by Mr. Simmonds in 1920 are very constant, 
resembling the type from Tahiti. It also appears to he 
fairly constant and of the typical form on Fotuna L, as 
shown on PI. XLII, figs. 13-19 ; but the size of the inner 
spots of the hind-wing are seen in figs. 13, 14, and 19 to 
be transitional towards eschscholtzi. 

In other parts of the range we find extraordinary de- 
partures from the typical form in the direction of loss of 
pattern, many of the steps, leading finally to a patternless 
black butterfly, having received names. In the following 
order the progressive loss of pattern Is from above down- 
wards ; — 

1. E. heldla wcdkeri H. H. Druce — Tahiti, etc. Bull. 
Hill Mus., i, 1921, PI. IV, b, fig. 2. Type ^ in Hill Mus. 

2. E. Mcda intermedia Moore — Rarotonga (Cook Is.). 
Types (J $ in B.M. 

3. E. hdeita distinda Butl. — ^Ellice Is., Wallis I. Types 
cJ $ (no locaUty), B.M. 

4. E. hdeita perryi Butl. — Niue or Savage I. r.Z. d., 
1874, PI. XLIV, fig. 1. Type ^ in B.M. 

5. E. hddta indistincta Moore — Rarotonga. Bull. Hill 
Mus., i, 1921, PL IV, B, fig. 3. Type S 

6. E. hddta unicolor H. H. Druce * — ^Aitutaki (Cook Is.) 

• A male from Aitutaki, figured in Bull. Hill Mos^ 1. 

PI. rV, B, fig. 4, and referred to in Ent. Md. Msg., Be®- 
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Bull. Hill Mus., i, 1921, PI. IV, b, fig. 4. Type $ in Hill 
Mus. 

There is a difference between the fore- and hind-wing 
marVings wMch compUcates the above order. No. 3 has 
a more reduced hind-wing, but stronger fore-wing pattern 
than No. 2. 

If we were sure that each of these six steps in a graduated 
series was fairly constant in its locality then they would 
stand as geographical races, but it has not been proved 
for any of them. The most probable instance is the set 
of specimens shown on PI. XLII, figs. 8-12. These were 
all taken together in Wallis I. by Mr. Simmonds (p. 629), 
and it is not unlikely that they represent a local race 
which seems to be distincta. But it will be noticed that 
Nos. 2, 5, and 6 are from the Cook Islands where heldta 
is extraordinarily variable, and it is probable that a long 
series would indude examples of all the steps 1-6 and 
smaller steps between them. As a matter of fact a male 
from Aitutaki, very like No. 4, exists in the British Museum. 
Large collections of heldta from all the islands of this 
group would be of intense interest. 

Furthermore, the two males and two females of No. 3 in 
the British Museum are accompanied by a female hdcUa 
mlkeri (Rev. J. S. Whitmee), so that, unless there is 
an error in the labelling, distincta is not a local race in 
the Ellice Is. but a form of walkeri. In this, as in nearly 
all the islands, a long series, showing the extent of variation 
and the proportions of the different forms, is required. 

The type of No. 4, perryi, is the only specimen from 
Savage I., and this, in such a species as hdcita, tells us 
very little. 

The E. Fijian hddta is, I think, best placed under 
walkeri, although its hind-wing pattern is often that of 
eschschoUzi. It is much the largest of the hddta group, 
an average specimen from Vanua Balavu being about 
79‘0 mm. in expanse, from Thithia about 76'0, Mango 
about 75-0. I need not describe it, as all the specimens 
received from Mr. Simmonds are represented very clearly 


p. 320, is even more imicolorous than nnKoUtr — the female type. 
Both specimens, with Nos. 2 and 6 in the above list, were captured 
by Commander Walker in the Cook Islands (Rarotonga, Apr. 28; 
Aitutaki, May 1, 1883; Ent. Mo. Mag., 1883-4, pp. 96, 96). The 
type of No. 1 was also captured by him in Tahiti. The spots in 
the hind-wing of the figured example of No. 1 are unusually small. 
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on Pis. XXXI, figs. 1, 2; XXXIX, fig. 10; XL, figs. &-13, 
15; XLI, figs. 12-15. Some accoimt of the specimens 
will be foimd under the three islands mentioned above. 

I think it will be clear that when figs. 1 and 2 on PI. XXX, 
viz. the male and female of eschschoUzi from western 
Fiji, are compared with figs. 1 and 2 on PI. XXXI, viz. 
a male and female from Vanua Balavu in eastern Fiji, 
the latter represent a larger, coarser-looking butterfly, and 
that, although the hind-wing spots are reduced nearly to 
the size of eschscholtzi, the true affinity is with the examples 
with much larger spots from the same island, represented 
on PI. XLI, figs. 13, 14. Figs 12 and 16 on the same 
plate represent the same specimens as those shown on 
PI. XLXXI, figs. 1 and 2. The reduction of pattern in the 
fore-wing of some of these east Fijian walkeri is clearly 
shown in the plates. 

Dr. Eltringham has kindly examined the male armature 
of the following specimens of hddta and finds nothing to 
indicate specific difference : — 

The eschscJioUzi from Vanua Levu, W. Fiji, represented 
on PI. XXXIV, fig. 1. 

The loalkeri from Fotuna L, represented on PI. XLII, 

fig. 15. 

The walkeri, f. distincta, from Wallis I., shown on 
PI. XLII, fig. 10. 

4. The vjolkeri, large E. Fijian form, from Vanua Balavu, 
shown on PI. XLI, fig. 13. 

We finally reach the forms of hddta found in the 
Samoan group and the Friendlies, and I was much sur- 
prised to find that they form two closely related races 
which are quite distinct from all others in Polynesia. So 
far as I am aware they have not before been recognised 
as distinct, and it is therefore necessary briefly to describe 
them. 

All the forms of Jieldta hitherto described are butterniM 
of so dark a shade of brown that they would be called 
black by most observers. The Samoan and Tongan races 
are, even when quite fresh, distinctly brown, and not a very 
dark brown. The hind- wing under surface of the former 
set is also very dark, although in some races overspread m 
parts with a bluish-grey giving a bluish or purplish sha e 
to the ground-colour, but not of sufficient strength or 
brightness to relieve the impression of darkness. 
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others, again, the dark surface is overspread with, but not 
much brightened by, a bronzy-brown shade. In the 
Samoan and Tongan races the imder surfa'ce is far less 
dark, and presents a strong contrast to those just 
described. This is due both to far paler brown ground and 
the strength of the overspreading grey, or bluish- or pur- 
plish-grey, extending from the anal angle to the base of 
the hind-wing, and inwards to the cell which is partially, or 
generally wholly, invaded. In some specimens from Tonga 
the effect is so pale that the contrast between background 
and light spots is largely obliterated, and the butterfly 
has a faded or washed-out appearance. In aU specimens 
from both island groups the contrast is naturally very 
much less than in the other forms of helcita. The upper 
surface pattern is that of typical walkeri, except that the 
large spots of the iimer series on the hind-wing are dis- 
tinctly larger. The pattern is, in fact, the farthest develop- 
ment reached by any known form of helcita. 

When these differences were first noticed in a good 
series from the Tongan and Samoan groups they seemed 
so remarkable that I thought that perhaps the specimens 
had been exposed to light and were faded. But a Hill 
Museum specimen and two in the Hope Department were 
consistent with those from Tring and dispelled this 
suspicion. 

There are small but nearly constant differences between 
the Samoan and Tongan subspecies, the latter representing 
the stronger development of pattern. 

It has been a pleasure to associate these interesting 
races with the names of Rear-Admiral Edmimd Bourke 
and Paymaster-in-Chief Gervase F. Mathew, whose speci- 
mens have been before me as the descriptions were written. 

(e) Euphea helcita hourkei n. s.-sp., of the Samoan Islands. 
— As compared with the succeeding race, the three large 
double spots of the inner series of the hind-wing in areas Ic, 
2 and 3 (that in Ic being often actually divided into two) 
are not quite so large, and there is a more sudden break 
in size between them and the small spots, owing to the 
restively small size of the one in area 4. In the fore- 
wing the two chief spots are smaller. The brown shade 
of the groimd-colour on the upper surface is a little paler. 
On the under surface of the hind- wing the grey colour is 
more distinctly bluish or purplish and does not extend so 
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&r towards the outer margin or so greatly diminish the 
contrast with the white pattern, which has therefore a 
less faded appearance than in maihem. The expanse of 
an average specimen is about 67-0 mm. 

HabiUU : Samoan Islands. 

(J Type, in Hope Department, Oxford University 
Museum. One of three males collected at Apia and Tutuila 
by Admiral Bourke in November and December 1892. 

$ Type, in Tring Museum. One of a series (3 (J, 4 $) 
taken by Mr. 6. F. Mathew at Apia and Pango Pango, 
June 19-29, 1884. All bear his number “ 998.” 

One male in the Hill Museum was also taken into con- 
sideration in the above account. 

It is to be noted that the form of heldta described by 
Fruhstorfer from Tutuila, Samoa (Seitz, ix, p. 235, 
pi. 86 a) and named by him aghina has nothing to do with 
the Samoan subspecies bourlUi. The figure suggests that 
it may be a female of Euphea schmdtzii, or, if it belongs 
to hdcita, a dark form of walJe&i near indistincta (p. 582). 
This latter interpretation is supported by a specimen in 
the British Museum — a male walkeri, with the hind-wing 
pattern of eschschoUzi, from Navigators’ Islands * (Samoan 
group). 

See also for this and the next subspecies, Mr. G. F. 
Mathew’s notes on pp. 606, 607. 

(f) Euphea heldta maihem n. s.-sp., of the Tongan Group 
(Friendlies). — The characters of the Tongan race have 
already been given in the general account preceding the 
last subspecies. It is rather larger than bourkd, the 
expanse of an average specimen being about 70-0 mm. 

Habitat : Tongatabu, Vavau, and Hapaii, and probably 
other islands of the Friendly Group. 

* The possibility of erroneous labelling in “ aglaina ” and the 
specimen from Navigators’ Islands must be taken into account. 
It is especially bkely to occur in the collections from small thickly 
cluster^ isUnds, when many are visited. The British Museum 
specimen was received at an imknown date before the Register 
was started. Fruhstorfer’s account of heJeita hekUa is incomprehen- 
sible to any one familiar with the New Caledonian race. He says 
(ibid., p. 236) that it “ seems to approximate very nearly to the 
figured aglaina,'' represented by him (pi. 86 a) as a nearly pattern- 
1^ form, and again, speaking of cylaina, that it differs from hdeUa 
in being more spotted. Yet hekita is, in the fore-wing, the most 
strongly patterned of aU the races except those from Samoa and 
Tonga ! 
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Type, in Tring Museum. One of a series (7 3 $) 

taken by Mr. G. F. Mathew in July 1884. For his notes 
on the abundance of the subspecies and its bccurrence 
on Tongatabu (at Nukualofa) and Vavau, see p. 607. 

$ Tj^e, in Hope Department, Oxford University 
Museum. One of two females taken at Hapaii (Friendlies) 
by Mr. W. H. Legge in August 1895. 

A characteristic male, labelled Tonga, and (in error) 
“ J. J. Walker, 1. vii. 1889,” from the Hill Museum, 
was also before me. It is represented as “ walkeri ” in 
Bull. Hill Mus., i, 1921, PI. IV, fig. 1, and a Tonga 
female on PI. Ill, b, fig. 5, also as “ wedkeri.” 

(g) The Invasion of Fiji and Polynesia hy the Races of 
Euphea heldta. — It is probable that the most highly 
patterned races, bourkei and matkewi, came in the earliest 
wave of invasion and that they represent a more fully 
developed pattern in the islands to the west from which 
they started. There is in the Hope Department a mnlft 
specimen collected by Mr. W. H. Legge and labelled 
“ Thursday Island, Torres Straits, 1896,” but it so closely 
resembles the above two specimens from Hapaii in the 
Tonga group collected by the same naturalist that an 
error in the labelling seems probable. All three speci- 
mens were presented to the University Collection by the 
late Mr. R. S. Standen in 1906. But, if this specimen be 
dismissed, it is quite likely that others throwing light on 
the parent race from which the invaders came will be 
discovered in some locality far to the west or north-west 
of Fiji. The Tongan race with a slightly more developed 
pattern probably represents the original invader more nearly 
than the Samoan. It will be observed (pp. 608, 609) that 
the earliest invaders among the Danaine races of melissa, 
also more strongly patterned than their western repre- 
sentatives, are now found in the same two island 
groups, but in their case the Samoan form is probably the 
nearer of the two to the original invader. 

E. heldta walkeri was probably next in order, and certainly 
earlier than eschscholtzi, which has not advanced beyond 
western Fiji. Walkeri represents a rather less-developed 
pattern and a much darker ground-colour on both upper 
and under surfaces. Where it has met with a dark pattern- 
less Euphea {E. boisduvalii simmondsi), as in Wallis I., 
and eastern Fiji it has, as will be shown, tended to lose 
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its pattern and by reciprocal mimicry the dark Euploea 
has, in varying degrees and in a varying proportion of 
specimens, advanced to meet it. In some other 
(Societies and Fotuna), where it is the only known Euploea 
it retains the typical form; in others (Cook and Ellice Is.)’ 
it has lost its pattern to a varying extent, reaching the maxi- 
mum redaction in the black unicolor of the Cook Islands. In 
my opinion, the moat probable hypothesis is that in all 
the groups where it has reduced or lost its pattern, dark 
Euploeas exist or have recently existed ; and it may well 
be possible to find them in some of the remote islands 
even if they have disappeared from others. That the 
change is recent is shown by the number of transitional 
forms, even in the Cook Islands, where the loss of pattern 
is carried furthest. 

It is also in favour of the opinion that a dark Euphea, 
probably a form of boisduvaln simmondsi (p. 591), is 
present in the islands and has there acted as a model for 
walheri, as it has in Wallis I. (p. 629), that Commander 
Walker took in Karotonga on April 28, 1883, specimens 
of Hypolimnas antilope, a Nymphaline mimic of dark 
Euploeas of the simmondsi type. This form had been 
described by Godman as H. unicolor from New Ireland, 
but the male and female presented to the Hope Depart- 
ment resemble the darker male and the two females of 
aiUilope from Vanua Balavu, where their model simmondsi 
also occurs. The Commander did wonders in a single 
day at Aitutaki and another at Karotonga, but the whole 
of the butterfly fauna cannot be exhausted in so short a 
time, not even by a naturalist as keen and observant as 
he is. 

Another and a tempting explanation of the wdkeri 
race is to suppose that it has resulted from interbreeding 
between the first invaders and the most recent, eschsckohi 
— ^the former strengthening the pattern, the latter con- 
ferring the dark groimd-colour of both surfaces. It would 
be an interesting experiment to attempt this cross, using’ 
the west Fijian and the Samoan or Tongan races. It 
would be difficult because of the habits in courtship, 
including the use of the scent-brushes by the rnale, but 
success should be attainable by the construction of a 
large chamber in which natural conditions could be repro- 
duced. The great variation in size as well as pattern and 
the ease with which walkeri gains the eschschohii hind-wmg 
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pattern in eastern Fiji are points which seem to support 
this suggestion, but I am inclined to think it is less prob- 
able than the hypothesis of a separate invasion. 

The interpretation of the West Fijian form eschscholtzi 
as the result of the last and very recent invasion is obvious. 
It closely resembles the two races in the Island Screen of 
the West, and the little difference between them is of the 
usual kind, the retention by the invader of a slightly 
increased pattern. It will be shown on p. 612 that, in 
the long series of eschscholtzi, three specimens only, and of 
these each in a different West Fijian island, exhibited 
more or less closely the hind-wing pattern of walkeri. 
This is in striking contrast with the high proportion of 
East Fijian walkeri gaining the hind-wing pattern of 
eschsehoUzi, but there is the disturbing effect of the 
dark Euploea simmondsi and two other members of the 
association to be taken into account in the east, for their 
presence may provide the explanation of the reduced 
pattern in the hind-wing of many examples of walkeri, as it, 
I believe, certainly accounts for the clouding over of the 
prmcipal mark on the fore-wing. 

The three exceptions in the west may be lingering traces 
of walkeri which have not been quite obliterated by the 
last invasion, or they may be the result of interbreeding 
with an occasional migrant from East Fiji. Their distri- 
bution in the islands is rather unfavourable to the latter 
view. 

I must here repeat what has often been said in this 
memoir, that the great need is more material with full 
data, from as many islands as possible. With this aid 
I have hopes that we may be able to decide between these 
and other speculations, or replace them all by sounder 
ones. 

11. Euploea boisduvalii boisduvalii Luc., and its 
Races in Western and Eastern Fiji (including 
Wallis Island). 

The West Fijian race of this species, long known as 
Euploea (Deragena of Moore) proserpina Butl., is included 
by Pruhstorfer {ibid., p. 241) under eleutho Quoy, a very 
doubtful arrangement. It is safer, until more is known 
about their structure, to consider these two forms dis- 
tinct species, as Mr. Talbot has done {ihid., p. 29). Mr. 
Talbot has also explained (Z.c.) why boisduvalii becomes 
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the name of the species. In 1853 Lucas published a 
description, under this name, of a single male Euploea 
labelled “ Australia.” Examination of this specimen in 
the Paris Museum proved that it was an aberration of 
the common Western Fijian Euploea named proserpina 
by Butler in 1866. The aberration must be very rare, 
for it has not been met with in the large amount of material 
studied in the preparation of this memoir. There is, 
however, in the British Museum an interesting fomalo 
(Coll. Hewitson) in which the shape of the principal white 
mark on the male fore-wing is made up to the size of 
the larger female mark by a white extension clouded over 
like the whole pattern of hoisduvcdii. In making out the 
true synonymy of this form and also kdcita (p. 580) Mr. 
Talbot states that he received help from M. P. le Cerf of 
the Paris Museum, to whom I also wish to express my 
thanks. 

It is probable that hoisdumlii proserpina is the West 
Fijian race of a species which includes two or three sub- 
species in the Island Screen of the West, and others 
far beyond it to the north-west. It may well happen, 
when the affinities of all these are made out, that boisduvalii, 
as the oldest name, will stand for the whole group. It is 
the rule of the game, and we must not grumble while the 
rule remains, but there is irony in the fact that its acceptance 
in this case involves the subordination of names founded 
on the description of adequate material with trustworthy 
data in favour of one founded on an aberration hitherto 
unique and provided with a false locality ! 

The object of this memoir is not systematic, but we 
must know where we stand with the species whose associa- 
tions and invasions are studied, and therefore the syste- 
matic aspect of the subject has been considered in the 
first place. But, having considered it in the preceding 
paragraphs, I do not propose, on the present occasion, to 
follow it to the bitter end, and sink altogether the well- 
known name proserpina, but intend to speak of the com- 
monest and best-known Fijian Euploea, not as boisduvalii 
boisduvalii, but as given below. 

(a) Euploea boisduvalii proserpina Bull., of West Fiji-— 
The appearance of this subspecies with its conspiciw^ 
white marginal pattern is illustrated, first, in PI. XXa, 
fig. 3 (male), and^fig. 4 (female), and then abundantly m 
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figures, which will at once be recognised, on Plates XXXII- 
XXXIV, XXXVI-XXXVIII, and XLIV. In these plates 
the pattern of proserpina from the two chief islands of 
Fiji, and from some of the smaller islands near them, is 
clearly shown. It varies greatly but not locally, so far 
as we know, in this part of the group (see Map, PI. XXIX). 
There are, however, two exceptions — ^the very large speci- 
men with a greatly reduced pattern shown on PI. XXXVT, 
fig. 7. This butterfly was taken in Taveuni which lies to 
the south-east of Vanua Levu and is the nearest of the 
western islands to East Fiji where the pattern is still 
further reduced and sometimes wanting. Furthermore, in 
the southern island of Kandavu, a rather remote outlier of 
West Fiji, the single specimen taken (PI. XXXTX , fig. 5) 
has a pattern more reduced than that just referred to from 
Taveimi. These transitional forms lead naturally to the 
second subspecies. 


(b) Euploea boisduvalii simmondsi n. s.-sp,, of Eastern Fiji 
and Wallis Island. — The discovery of this most interesting 
race is entirely due to Mr. H. W. Simmonds. A detailed 
description is uimecessary. It is sufficient to point out 
that it differs from proserpina in the complete or nearly 
complete absence of pattern on the upper surface. The 
whole of the material is figured — three males from Vanua 
Balayu, on PI. XLI, figs. 1-3 ; one male and another 
transitional to proserpina, from Thithia, on PI. XL, figs. 
1 and 2, respectively; two males and five females from 
Wallis Island (between Fiji and Samoa), on PI. XLII, 
figs. 1-7. The individual differences to be observed in 


this series will be considered under the next heading. 

Types ; in the Hope Department, Oxford University 
Museum. From Wallis Island. Male, represented on 
PI. XLII, fig. 2; female — fig. 4. 

Comparison with Pis. XL and XLI will show that the 
males generally exhibit a trace of pattern, while PI. XLTT 
proves that the majority of the five females are pattern- 
less. Therefore one of the latter and a male with a slight 
pattern have been selected as types. 

The dyslegnic female pattern is very clearly seen in 
PI. XLII, fi^. 6 and 7, and also the fact that the female 
vanes more than the male, fig. 7 showing a more advanced 
pattern than any other example of simmondsi from East 
Fiji or Wallis I. More specimens are greatly needed. 
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especially females from East Fiji and long series of both 
sexes to show the amount of variation. 

(c) The Invasion of Fiji and Wcdlis Island by Euploea 
boisduvcdii simmondsi, and the Changes it has undergone 
in the new Home . — It will be remembered that it was the 
obviously mimetic modification in the principal spot in the 
fore-wing of proserpina that first directed my attention, in 
1899, to the study of mimicry in Fiji (p. 566). The subject 
was untouched at the time, for no examples of mimicry from 
these islands are mentioned by Moore. Having concluded 
that the pattern of proserpina was a recent development 
in mimicry of E. hdcita it was most inspiring to receive 
from Mr. Simmonds the evidence that a parent subspecies 
with only a trace of a pattern or with none at all exists 
in East Fiji — ^and not only this, but transitional forms 
bridging the gap between the two races. But if simmondsi 
be the ancestral form in Fiji, from what land did it come 1 

There are in the Western Island Screen three dark, 
patternless Euploeas diminishing in size from north to 
south. All three have on the male fore-wing a single brand 
much like that of simmondsi. The largest, Euploea 
fravdulenta But!., is common in the Solomons, but spreads 
southward into the Torres Islands, where Commander 
Walker captured several specimens. To the south, in 
the New Hebrides, it is replaced by E. paykullei Butl., 
a much smaller species with narrower wings, dark brown 
in the male, much paler in the female. In both sexes the 
border of both wings is much lighter in tint, giving the 
butterfly a very characteristic appearance. It is very 
abundant, and I have had the opportunity of studying 
in Oxford a series of sixty-seven nearly all taken by Com- 
mander Walker and Mr. J. K. Baker. Finally, in the 
Loyalty Islands, lying west of the extreme south of the New 
Hebrides, payhmllei is replaced by a species with broader 
wings, slightly less in expanse — E. torvina Butl. Its 
brand is somewhat smaller, and both it and fraudulenta 
differ from paykullei in the possession of variable traces 
of a marginal and submarginal white pattern on the under 
surface, in torvina sometimes upon the upper surface also. 

• The names paglmiki and torvina are here employed 
usual acceptation ; but an examination of the types in the Bntisn 
Museum shows that the use is incorrect. The type of town® w ® 
male from Aneiteum, of •payhtXUi a female from the same isiano. 
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In fraudvlenta this under siirface pattern becomes stronger 
to the north in the Solomon Islands. 

All three races enter into Mullerian association with 
others in their respective localities, the two northern and 
far more abundant Euploeas undoubtedly taking the 
central position. One other member of each of the two 
northern associations will be mentioned in later pages. 

As to the affinity of these forms to each other and to 
the two races of the Fijian boisduvcdii, Moore, who placed 
the three next to one another, in his genus Mestapra (ibid., 
p. 285), included proserpina in his Deragena (p. 272), 
separated from Mestapra by many other genera. Fruh- 
storfer (Seitz, ix, pp. 241, 244, 245) placed paykuUei and 
torvina as successive but distinct species, and separated 
both fraudulmta and proserpina from them and from each 
other by many intervening species. The probable affinity 
of proserpina to paykuUei is pointed out by Talbot (ibid., 
p. 29). 

I therefore asked my kind friend Dr. Eltringham if 
he would help me by comparing the male armature of the 
following forms : — 

E. fraudulmta, from Hiu I., Torres Is., Sept., 1900, 

E. paykuUei, from Kenee R., Esp. Santo, N.H., July, 
1900, 


They are obviously the same subspecies and paykuUei (1876) is there- 
fore a synonym of torvina (1876). Aneiteum, although included in 
the Loyalty Is. on the type labels and by Moore (P.Z.S. 1883, p. 
285), is the southernmost island of the New Hebrides, and torvina 
torvina becomes the name of the race from these islands, generally 
called paykuUei. The Loyalty race, hitherto commonly ^own as 
torvina, requires a subspecific name, and, remembering the help 
kin(hy given in imra veiling these tangles, I propose to call it Euploea 
torvina rUeyi, n. 8.-sp. Distinguished from “ paykuUei ” in the 
text under the name “ torvina”- 

Types : ^ : in Hope Department, Oxford University Museum. 
From Idfu, Loyalty Is. (1894). 

It is probable that additional races of torvina will be recognised in 
the future. Aneiteum is the nearest of the New Hebrides to the 
^yalties, and tortvina in this island appears to be transitional 
Mtwwn the race to the north and that in the Loyalties to the west. 
If this probability is confirmed by sufiicient material from Aneiteum, 
then torvina torvina will be the name of the transitional race and 
the one in the more northern New Hebrides will require a new sub- 
specific name. Similarly a single male with a very narrow fore-wing 
brand, in the British Museum, from New Caledonia, may indicate 
the existence of another race of torvina. But with such a variable 
species a large amount of material is required. 
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E. hoisduvalii proseirpina, from Viti Levu, Jan., 1920 
(PI. XXXIII, fig. 7). 

E. hoisduvalii - proserpim, the very large specimen 
transitional to aimmondsi, from Taveuni, Mar., 1922 
(PI. XXXVI, %. 7). 

E. hoisduvalii simmondsi, from Vanna Balavu, Sept 
1921 (Pis. XXXI, fig. 3; XLI, fig. 1). 

E. hoisduvalii simmondsi, from Wallis I., May, 1922 
(PI. XLII, fig. 1). 

Dr. Eltringham examined the structures and found no 
evidence that any of these forms belonged to distinct 
species. E. torvina, unfortunately was not among them, 
but there is little doubt that it belongs to the same series. 
We may, provisionally at least, regard them all as geo- 
graphical races of one species. 

It now becomes important to examine the relationship 
between simmondsi and the three Euploeas from the 
Island Screen. 

The small brand of simmondsi, sometimes very small, 
as in PI. XLI, fig. 1, is rather nearer to that of torvina 
than to that of the others, as also is the arrangement of 
discal spots on the hind-wing below. The incipient traces 
of a pattern in such a high proportion of simmondsi, and 
their development into the marked pattern of proserpim 
suggest aflhnity with both torvina and fraudulenta rather 
than paykullei. In size simmondsi is larger than payhdM, 
but (with exceptions) nearer to it than to fraudulenta. In 
shape the wings are broader than paykullei, but they vary 
a good deal in this respect. 

In other features the influence of paykullei seems also 
to be clear. The pale margins of the two male simmondsi 
represented on Pis. XLI, fig. 1 and XLII, fig. 2, and of 
the females in figs. 3-6 of the latter plate, strongly suggest 
the characteristic border of paykullei, although in a dimin- 
ished state. The male on PI. XLI, fig. 3, if fresh, would 
probably have been even more convincing — all the more so 
because, like paykullei, the specimen is patternless. 

I have already mentioned some of the points which 
surest afiSnity with the larger species fraudulenta. It is 
stnkingly supported by a single specimen, intermediate 
between simmondsi and proserpina, which appeared among 
Mr. Simmonds’ captures in Taveuni. It is the huge, 
broad-winged butterfly represented on PI. XXXVI, fig- '• 
Its size and proportions, and, above all, the length ana 
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form of the brand,* awaken the thought that perhaps 
there has been occasional interbreeding with framule/nta. 
Another striking difference, both in breadth of fore-wing 
and especially in size of brand, is seen when the two sim- 
mmdsi from Vanua Balavu on PI. XLI, figs. 1 and 2 are 

these differences, which so strongly suggest 
mixed strains, to be explained? Comparatively little has 
been done in the experimental interbreeding between 
different geographical races. How fruitful such investiga- 
tions may prove is seen in the intersexes of Goldschmidt. 
In continental areas the experiment is often performed 
for us by nature along the common boundary of two sub- 
species. And, I think that here, too, the experiment has 
been performed by nature, although in a somewhat different 
manner. I suggest that Fiji has been invaded by dark 
subspecies of Ewploea, now from the south, then again from 
the centre, occasionally from the north of the great Island 
Screen to the West, and that these invaders have interbred 
in their new home. It may be asked — “ Why have they 
not interbred and become transitional in the Island Screen 
itself ? ” It may be so ; the islands reijuire investigation 
from this point of view. Again, the conditions are different. 
The effect of an invader reaching a flourishing and old- 
established community is likely to be quickly eliminated; 
furthermore, the intruder must compete with a vast pre- 
ponderance of the indigenous race. Our present knowledge, 
slender as it is when compared with what remains to be 
known, makes it highly probable that there are slight differ- 
ences in the scents produced by the brands of the different 
races, and that mating would tend to be preferential in 
the different sections of the Island Screen. Among a 
mixture of invaders reaching Fiji this difficulty is likely 
to be reduced. 

Whatever be the interpretation of the mixed characters 
which seem to be revealed on the wings of simmondsi, its 
later history in Fiji is, I think, quite clear. In East Fiji 
(and in Wallis Island) it met with helcita wcUken and by 
reciprocal mimicry an incipient pattern appeared in a 
large proportion of its numbers, while the pattern of 
wcdkeri became reduced — ^in Wallis I., where we have a 

* Not quite so long as that of three Torres Is. frandidenta, but 
some males of the latter in the Solomon Is. have brands even smafller 
than this Fijian Eujiloea. 
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standard of comparison with Fotuna I., veiy greatly reduced 
(see PI. XLII). In West Fiji it encountered hdcita 
eschschdUzi, and under its influence developed into pro- 
serpina. ^me reciprocal effect may perhaps be seen in 
the hind-wing pattern of eschsckoUzi, which is more pro- 
nounced than that of the parent race lilybam in the New 
Hebrides.* This history will, I think, receive ample con- 
firmation in the freely illustrated section of this memoir 
which deals with several islands in West Fiji. The history, 
however, is not quite so simple as here set forth. Two 
other Fijian Euploeas, E. tuUiolus forsteri, and E. nemwtes 
madeayi, enter the association in the east as well as the west, 
and they must have borne some part in the evolution 
of the eastern and western patterns. The Euploeas them- 
selves are described below as IV and V of the present 
Section, and their part in the associations of each island in 
Section F. 

III. Euploea scHMELTzn H.-S., OP Samoa, an Island 
Race of E. whitmei Botl., of the Loyalty Islands. 

The Fijian Euploeas are interrupted by this butterfly 
because of its near aflSnity to E. boisduvdlii. Schmltzii 
and whitmei were placed by Moore {ibid., p. 272) with 
boisduvdlii in his genus Deragena, but he unfortunately 
gave the locality “ Lifu ” (Loyalties) as well as Samoa 
for the first and called the locality of the second the 
“ Boyolty Islands ” ! 

Fruhstorfer (Seitz, ix, pp. 241, 242) considers the two 
forms as distinct species, following elewtko. He gives 
another example of the carelessness with which he had 
studied the Euploeas by writing of E. whitmei, “ fore- wing 
with very short, but broad sexual stripe” — ^this of a 
butterfly with one of the narrowest brands to be found 
in the Euploeas 1 

♦ The suggestion of possible reciprocal effect in this case requires 
some explanation. The fore-wing of proserpina having gained a 
pattern in mimicry of eachschottzi a correlated hind-wing pattern 
has also developed and been carried further than that of the model, 
which, in view of the abundance of proserpina, may perhaps haw 
been affected. Two other possible influences must, however, be 
taken into account— (1) inheritance from the iuvadhig anMstorol 
eachaehoUzi, (2) the swamping effect of successive waves of invasion 
from the west. It will be understood, I trust, that these are only 
hypbthetical suggestions which may stimulate the collection o 
further evidence. 
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The extremely narrow brand in both schm^ii and 
whUmd, together with the shape of the fore-wing, rendered 
it almost certain that they were distinct from other known 
Euploeas in the area we are considering. Dr. Eltringham 
made a structural examination and found the armature 
different from that of the previous series (p. 594), and the 
two to be mentioned later (pp. 600, 603). On the other 
hand, he could detect no significant difference between 
them. They become, departing from Fruhstorfer’s 
arrangement, two subspecies of the one with the older 
name, which is unfortunately schmeUzii (1869), so that the 
parent race E. schmeUzii whitmei (1877) becomes a sub- 
species of its island daughter E. schmeUzii schmeltzii ! 

The two races are apparently neither of them abundant, 
and we know too little about them to speak with confidence 
as to their part in the local associations. In Samoa it 
seems likely that schmdizii is an isolated form; in the 
Loyalties whitmei probably enters an association with 
torvina. 

It seems at first sight surprising that these two peculiar 
little Euploeas, so closely related and so different from all 
others, should be so widely separated geographically. But 
how little we know of the area between XVest Fiji and Samoa, 
and how much has been learnt by Mr. Simmonds’ visits 
to three out of all the islands of East Fiji and by his day 
or two at Wallis and Fotuna Is. The numerous islands 
between Fiji and Samoa are in large part volcanic, with 
high elevations, and are likely to support many species of 
butterflies. Among them linfa between these two not very 
different races will probably be found, together with others 
of much greater interest. 


IV. EuPLOEA TULLIOL17S FORSTEBI FeLD., AND ITS RaCE 
PEOTOFOBSTEKI N. S.-SP.. IN WeST AND EaST Fiji. 

This species and the next, for both of which Fruhstorfer’s 
names are provisionally adopted, belong to a section of the 
Euploeas very different from that of the species hitherto 
considered. The male may bear no scent-brand on the 
upper surface of the fore-wing, or one of a very different 
kind from that of the preceding species ; but, in addition, 
a scent-producing apparatus is developed along the border 
^the hind-wing which is overlapped by the fore-wing. 
■The overlapping edge of the fore- wing is widened to form 
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a cover,* doubtless of value in preventing loss of the scent. 
It therefore follows that the fore-wing of the female has an 
entirely different shape, being straight where the male’s is 
strongly curved, as may at once be seen when figs. 5 and 7 
(males) on Plates XXX and XXXI are compared with 6 
and 8 (females). Furthermore, in his investigation of the 
genital armature, Dr. Eltringham discovered an accessory 
pair of scent-brushes in addition to the usual pair. This 
fact was already known (Seitz, ix, p. 261) in the group often 
called “ Salpinx ” (which includes macleayi, to be next 
discussed), but is, so far as I am aware, new for the 
species, such aaforsteri, often united imder “ Calliploea." 

To found a genus on secondary sexual characters applic- 
able to a single sex is, I believe, wrong, but when they 
are as distinct and peculiar as they are in these two species 
and their allies, it seems probable that good generic char- 
acters will ultimately be found. 

E. tulliolua forsteri was placed by Moore in the genus 
Calliploea {ibid., p. 296), as a species next to adyte Boisd., 
from New Caledonia and the Loyalties. Fruhstorfer (Seitz, 
ix, p. 254) considered forsteri as a race of the Australian 
tuUidus F., and adyte as an allied but distinct species. 

Although as will be seen from Pis. XXX and XXXI, 
figs. 5, 6, and others which will be recognised as similar on 
Plates XXXII, XXXIII, XXXV (all figs.), XXXVI, 
XXXVII, and XXXIX — ^XLI, I have had the opportunity 
of studying a splendid series of the Fijian races, I have not 
been so fortunate in the parent islands to the west. But 
comparison with the other Fijian and Polynesian Euploeas 
renders it almost certain that the invasion started from the 
same source, and, if so, the invader may well be, as Fruh- 
storfer believes, a race of the Australian tulliolus which 
reached first the Island Screen of the West and then Fiji. 

In Fiji we may distinguish between the eastern and 
western races by the comparatively strong development of 
pattern in the latter. On the other hand, in East Fiji the 
pattern may even be wanting, as in the male from Mango 
represented on PI. XIXXIX, fig. 12. In Fiji as a whole 
there is complete transition from one form to the other, 

• A patch of scent-scales is also apparently present on the under 
surface of the overlapping fore-wing. The structures in this grwp 
of Euploeas are an inviting subject for microscopic investigation an 
their use for observation in the field. 
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but nevertbeless a great difference between East and West 
Fiji. However, the transition is so gradual and tbe pro- 
portion of exceptions, especially in the east, so high, that 
I have figured nearly every specimen received from Mr. 
Simmonds. 

The question arises — “ Did Felder describe forsteri from 
a specimen with a well-developed or a reduced pattern 1 ” 
Formerly in the British Museum Collection the latter alter- 
native was adopted and the western race labelled as 
undescribed ; but Capt. Riley agrees with me that Felder’s 
description makes it certain that he had before him a 
common example of the west Fijian race. Dr. Jordan has 
kindly compared a male specimen from the Felder Collection 
in the Tring Museum with a good photograph of the speci- 
mens represented on PI. X2^V, and he informs me that 
the pattern corresponds with that of fig. 12, all the spots 
being blue with white centres, but mth very few white 
scales on the third from below (posterior angle). Three of 
the apical spots are confluent. The hind- wing upper surface 
is spotless. This specimen evidently agrees with Felder’s 
description which applies to the well-patterned race of West 
Fiji. The race from some of the islands of East Fiji is 
undescribed. 

Euphea tuUiolus prolqforsteri n. s.-sp. This name is pro- 
posed for the race without a pattern on the upper surface 
of the fore- wing, or those with relatively small submarginal 
spots, at least one of which is either wanting or entirely 
blue. This latter appearance is, in my experience, only 
seen when the series is made up of small spots. If the white- 
ness of any spot requires a lens for its certain detection it 
will be best to consider the specimen as transitional. The 
spot which first becomes entirely blue or soonest disappears 
is probably always the third from the double spot nearest 
to the posterior angle of the wing. The under surface 
generally follows the upper and may become, like it, 
entirely spotless. 

E. t. protoforsteri may occur as a form and not as a race in 
some of the islands of West Fiji. Thus in the long series 
from Vanua Levu represented on PI. XXXV, three males 
(figs. 13-16) and one female (fig. 21) are protoforsteri. 
Prom this plate the completeness of the transition and the 
difficulty in making a dividing line will be apparent. In 
three islands of East Fiji — Thithia, Mango, and Vanua 
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Balavu — 'proloforsleti exists as a race, forsteri appearing 
as a form in the single female from Thithia (PI. XL, fig. 8). 
The distinction is very difficult and often impossible to 
draw in figures prepared from photographs, because of 
the high actinic quality of the blue. Exceptions among 
the islands of West Fiji, in which almost all the specimens 
are forsteri, are Taveuni and the Yasawa group, where 
the only forma captured are near the border line. The 
specimens from Mango in the British Museum are consistent 
with those sent by Mr. Simmonds (PI. XXXIX, figs. 
12-18) and like them are protoforsteri. 

^ Type : in Hope Department. Mango. Captured 
December 8, 1921, by H. W. Simmonds. A specimen with 
very small blue spots (PI. XXXIX, fig. 13). 

$ T)rpe : in Brit. Mus. Mango. A spotless specimen 
corresponding to the male shown on PI. XXXIX, fig. 12. 

Dr. Eltringham compared the armature of the male 
forsteri from Viti Levu represented on PI. XXXIII, fig. 13, 
with that of the protoforsteri from Mango, on PI. XXXTX , 
fig. 12, finding nothing to suggest specific difference. 
It will be observed that an extreme form of the latter was 
chosen, and a well-marked although not extreme example 
of the former. 

It will hive been inferred (p. 698) that there is little 
that is decisive to be said about the original invader. The 
forms allied to forsteri are so extremely similar and their 
simple patterns so variable that a detailed and systematic 
examination of the male armature is essential for the 
trustworthy determination of the specific limits. I think 
it is probable, however, that future work of this kind, 
together with further collections from the great Island 
Screen to the West, will enable us to identify with 
certainty the form representing the original invader. 

It is likely that the immediate ancestor of forsteri 
exists in a Euploea from the Loyalties, of which there are 
three males and four females labelled seriata H.-S., in the 
British Museum. They resemble the pokforsteri from 
Mango, but are smaller, with less of the iridescent blue over 
the wing surface, and the minute submarginal spots of the 
fore-w^ rather whiter, in this and other respects being 
very like a single male in the same collection from the 
isolated Fijian island Moala (p. 623). This suggestion 
accords well with Moore’s arrangement, for he placw 
seriata immediately before adyte, and forsteri immediately 
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after it (P.Z.S., 1883, pp. 295-6). It accords too with 
Fruhstorfer, who also places seriata next adyte and con- 
siders that the two should perhaps be united (Seitz, ix, 
254). 

Whatever be the form which now represents the original 
invader, there is no doubt about the course of evolution 
after the entrance into Fiji. The intruders took their place 
in the two Euploeine associations of West and East Fiji, 
contrasted in plates XXX and XXXI respectively. It 
is far more probable that change proceeded, as it did in 
boisduvalii, in the direction of an increasing pattern than 
towards its reduction, and for this reason I have suggested 
the name protoforsteri for the less patterned or patternless 
eastern forms. 

V. Euploea nemertes macleayi Feld.; its Origin 
AND THE Changes it has undergone in Fiji. 

The general characteristics of the male scent-producing 
structures have been mentioned under the preceding 
species. Macleayi is placed by Moore in the genus Salpinx, 
following perdita Butl. from New Britain, which itself 
follows consanguinea * Butl., graeffiana H.-S., and iphianassa 
But!., all from the New Hebrides (P.Z.S., 1883, p. 303). 
Fruhstorfer includes it in an immense series of subspecies 
under E. nemertes Hbn., from the southern Moluccas, 
placing it next to iphianassa and graeffiana (Seitz, ix, p. 
266). 

In the fine collections made in the New Hebrides by 
Commander Walker and Mr. J. R. Baker, with a few addi- 
tional specimens previously in the Hope Department, I 
find thirty-five examples of graeffiana from the same islands 
as the sixty-seven paykuUm (p. 592), and evidently enter- 
ing into association with these latter, the males of both 
species being very dark brown with paler borders, the females 
of both a much lighter brown with borders paler still. 
Accompan 3 dng the form of fraudulenta and taken with 
it in the Torres Islands by Commander Walker are six 
males and two females of a much larger species, considered, 
when compared with the British Museum series, to be a 
form of iphianassa. It is darker than graeffiana, without 
the pale borders, and evidently enters into an association 
centred by the fraudulenta in the same islands. That the 

* Now placed as a form of iphianassa in the British Museum 
Collection. 
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two Euploeas fly together is proved by the fact that four 
males of iphianassa, and three males and two females of 
fraudulenta were taken by the Commander between 6.0 
and 8.0 a.m., September 14, 1900, in Hiu island.* 

When a good series of the Fijian madeayi is compared 
with these species from the Island Screen in the West there 
can be no doubt that the great majority of the specimens 
resemble, both in size, tint and pattern, the form from 
the Torres Islands. It will be observed, however, that 
among the figures of madeayi taken by Mr. Simmonds 
(Pis. XXX, XXXI, figs. 7, 8; XXXVII, figs. 6-13; 
XXXTX , figs. 6-8; XL, fi^. 3, 4; XLI, fig. 11) 
there is great variation in size, and also that some 
examples have pale borders to the wings, e.g. on PI. 
XXXVII, figs. 11, 12, 13, the last figure representing 
a very pale- almost white-bordered butterfly. In Mr. 
Simmonds’ series such specimens are females, but there is 
a white-bordered male in the British Museum (p. 621). 
It also seems to be the fact, but confirmation by much 
larger numbers is required, that these pale-bordered excep- 
tions occur among the smaller specimens. It is dif&cidt 
to resist this conclusion when figs. 11-13 on PI. XXXVII, 
and fi^. 8 on X XXTX are compared with the other repre- 
sentations of madeayi on the same plates. No one can 
suppose that the large and small forms or the dark and the 
pale-bordered, on the same small island, such as Ovalau 
(PI. XXXVII : see also p. 615), are anything but an inter- 
breeding community, and I am therefore led to conclude 
that the history of madeayi resembles that of simmondsi 
(p. 592) — ^that Fiji has been invaded by iphianassa and 
also by the smaller, paler graeffiana and that inheritance 
from the latter has given us the small, pale-bordered 
specimens. 

* Commander Walker was referring to this capture when he 
wrote : — “ Two species of that genus so characteristic of these 
islands, Euj^oea, were very common close to the beach” (Ent. 
Monthly Mag., 1902, vol. xxxviii, p. 203). The precise locality 
was Picot Bay in Hiu, the northernmost of the Torres Is. The date 
is accidentally given as Sept. 13, instead of 14. . . 

Commander Walker also took a Euploea which I cannot distmguisn 
from iphianassa further south in the New Hebrides and ^ew 
Caledonia. It appears to be rare, but its occurence with graeffiana 
suggests that they may be distinct species, although no structura 
difference could be detected (p. 603). It has already "1 

(p. 601) that Moore gives the New Hebrides as the only locality oi 
iphianassa. 
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The conclusion thus reached made it important to examine 
the genital armature in order to discover whether there 
was anything to suggest specific distinction. Dr. Eltring- 
ham has kindly studied the following examples of the two 
forms from the Island Screen and from East and West 
Fiji, without finding any such indication : — 

Euploea iphianassa : Torres Is., Hiu I. : Sept. 14, 1900. 
J. J. Walker. 

Euploea graeffiana : New Hebrides, Epi (Api) I., Ring- 
dove Bay : July, 1900. J. J. Walker. 

Euploea macleayi : E. Fiji, Vanua Balavu : Dec. 9, 
1921. H. W. Simmonds (Pis. XXXI, fig. 7 ; XLI, fig. 11). 

Euploea macleayi : W. Fiji, Ovalau : Apr. 28, 1922. 
H. W. Simmonds. (PI. XXXVII, fig. 7.) 

If the hypothesis concerning the origin of hoisduvdlii 
simmondsi and pemertes macleayi be confirmed it will follow 
that Fiji has been invaded by two members of the fraudu- 
fento-centred, and two of the paykallei-centTed. association, 
that, in Fiji, the central member of one has interbred 
with the central member of the other, and, with probably 
a further accession (torvina), has become one mixed race, 
that the two outlying members have also fused into a 
mixed race, finally, that the two mixed races have formed, 
together and with other Euploeas, associations differing 
in East and West Fiji. 

The subsequent history in the islands is almost eicactly 
like that of forsteri. Macleayi, with reduced pattern, 
enters the darker association of East Fiji, with increased 
pattern that of West Fiji. Here it is difficult to determine 
whether the East is ancestral to the West or vice versa; 
for both iphianassa and graeffiana possess a submarginal 
pattern. It may be that in a small island with a single 
Euploeine association certain forms of selection operate 
more quickly and completely than in a larger one.* 

* Some support to the conclusion that selection may act more 
powerfully in small islands is perhaps to be found in the especially 
strong development in the opposite direction, viz. towards emphasis 
of pattern, in the small isl^d of Ovalau (p. 615). By “ certain 
forms of selection ” I mean selection as brought about by the 
attacks of certain enemies under particularly favourable or peculiar 
conditions, such as the existence oi a single 8ynajx>sematic association 
m a small island in place of several in larger areas. The conclusion 
that there has been an exceptional development of mimicry 
among the butterflies of certain small islands was suggested by the 
5^®®''ha'ble examples in Bourbon and Mauritius (Proo. Ent. Soc., 
*o08, pp. iv-vii.) 
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If so we shotdd be able to understand the reduction of 
pattern in East Fiji beyond the point attained in the 
Island Screen to the West. 

VI. The theee Allied Races of Danaine Buttebplies 
IN Fiji and Polynesia, and their Origin. 

(a) Danaida mdissa melittula * H.-S., of Samoa. 

(b) Danaida mdissa angustata Moore, of the Tongan 
Isla'^ (Friendlies). 

(c) Danaida mdissa neplunia Feld., and protmeptimia 
n. of Fiji. 

It will be convenient to discuss these closely allied races 
together. All three are placed with others, by Fruhstorfer, 
as subspecies of Danaida mdissa Cram., from Java (Seitz, 
ix, p. 203). Moore, on the other hand, considers them as 
three different species of his genus Tirunuda, placing them 
far apart from mdissa, and (with obscurata and moderata) 
immediately following the Australian hamata McLeay 
(P.Z.S., 1883, pp. 232-3). In examining the relationship 
between these races, as I believe them to be, and their past 
history, it will be necessary to consider two others— obvi- 
ously closely allied and so considered by both Moore 
and Fruhstorfer — D. mdissa moderata Butl., of the New 
Hebrides, and, very briefly, D. obscurata Butl., from the 
Solomon Islands. 

These five races are the only Danaine butterflies con- 
sidered in this paper. I have already referred to the 
recent intruder plempjtas (pp. 578, 579), and the only other 
form at present known is Danaida pelilia Stoll, the race of 
D. chrysippus L. (or perhaps a distinct species), inhabiting 
Australia, the southern and eastern islands of the Malay 
Archipelago and the chain of island groups extending S.E. 
from New Guinea. It clearly entered Fiji by way of the 
Island Screen. Apparently it is uncommon and does not 
enter into mimetic relationship with any Fijian butterfly. 

Fruhstorfer falls into error in his statements (ibid., p. 203) 

* The small size of this butterfly, as indicated by its name, h 
not considered in the present memoir; but it is very naarked mo 
shared by the Samoan Nymphaline Hypolimnas Mina. After 
comparing both butterflies with those of other Pacific islands, it 
appeared probable that a small size may have been mechanically 
selected in those island groups which lie in the track of Pacific hum- 
canes. The subject is at any rate worth a systematic 
I hope to be able to pursue it at no distant date, with the Kin 
help of a skilled meteorologist. 
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about the relationship between the markings of some of 
the five races. Thus, he says of the Tongan species 
angustala that it “ has even narrower white bands and 
more extended brown areas than neptunia." The reverse 
is true ; the pattern of neptunia is far more reduced t.bnn 
that of angustala. As Mr. G. F. Mathew correctly stated 
in his journal, angustala is “intermediate between the 
Samoan and Fijian ” Danaines (p. 607), i. e. it is on the 
whole less patterned than mdittula and a great deal more 
so than neptunia. D. obscurata Fruhstorfer suggests may 
be synonymous with the Samoan mdittula. It is certainly 
allied and may probably represent the parent race, but its 
present locality is the Solomon group. Fruhstorfer, in 
witing of it as Samoan, has been misled by Butler, who 
in the original description (P.Z.S., 1874, p. 275) gives 
“ Upolu ” (Samoan Is.) as the locality. Moore combines 
Upolu with the Solomons (P.Z.S., 1883, p. 233), in this 
following the labels on the type specimen. Capt. Eiley has 
kindly looked up the British Museum Register and writes: — 

“ The type of Tirumala obscurata Butler came from the 
Solomons, not from Samoa. The entry is perfectly clear 
in the Register on this point, and the specimen has been 
labelled Solomons and a note added that ‘ Upolu,’ which 
it also bears, is wrong.” 

Of the four Western Pacific races, the Samoan melittula 
and the Tongan angustala, with strongly developed pat- 
terns, are evidently very closely allied, as are the New 
Hebridean moderala and the Fijian neptunia, with greatly 
reduced patterns. The main difference between the first- 
named pair is that the pattern is more fully developed in 
the fore-wing of mdittula and in the hind-wing of angustala. 
Obscur^ is characterised by a peculiar and conspicuous 
hook-like fusion of markings within the inner margin of 
the fore-wing, a feature closely resembled by many speci- 
mens of mdittula and approached by many others. 

As regards the second pair, neptunia is clearly a modified 
form of moderata or some closely similar ancestor of 
nuidera^. The latter is a dark form with reduced markings. 
In Fiji the markings of the great majority of specimens 
have become much further reduced * and the ground- 
colour blacker, in mimicry of the dark Euploeas with a 

. * In the minority, however, the pattern is slightly stronger than 
P moderata (p. 608 ), suggesting that the latter at the time of the 
invasion was itself rather more strongly marked. 
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white marginal pattern. Looking at a series of the four 
subspecies, the dark ground-colour of the two latter and 
the predominant blaclmess of neptunia become obvious. 

The question naturally arises — “ If neptunia mimics 
Euploeas in Fiji why does not mdMula do the same in 
Samoa and angustata in Tongatabu ? ” The answer seems 
clear, at any rate in Samoa. The ancestral form which 
entered Fiji {moierata) was already sufficiently dark, even 
though it may have been a little lighter than its present 
form, to provide a starting-point from which selection 
could proceed. Furthermore, and perhaps of even greater 
importence, the resemblance was favoured by the relative 
abundance of the Euploeine models. In Samoa the con- 
ditions are very difEerent, as proved by the following notes 
on mdittula and other Samoan butterflies which Mr. Gervase 
F. Mathew has kindly extracted from his journal written 
when he visited the islands in 1884, being at Apia, June 
19-24, and Pango Pango, Tutuila, June 25-29. He also 
informs me that his memory coincides with the impression 
created by his record at the time. 

“ June 20. — A. Danais Imdittula], coming near Imniace, 
but much prettier, was very abundant, and I took a good 
series. 

“ June 22. — The Danais like Umniace, was very plentiful, 
and is a beautiful object on the wing. Masses of white 
flowers {Sida rhombifolia, var. ?), were growing by the sides 
of the paths, and in open places in the forest, and were 
very attractive to butterflies, and these pretty Danaids 
were quite the most numerous species present. It is by 
far the most common butterfly at Apia. 

“ June 23.— Took a number of the local Danaid. 

“We left Apia on June 24th, and arrived at Pango 
Pango harbour, Tutuila Island, Samoa, the next day. 

“ June 25th. — It poured with rain all the morning, but 
cleared up a little during the afternoon, so I landed after 
lunch at the village of Tonga Tonga, and walked from 
thence to Pango Pango harbour, about a mile, along a 
path through the bush. It was raining off and on most of 
the time, but notwithstanding this there were a good 
many butterflies on the wing — Euploea [helicita boutket 
and schmdtzii], Danais, Lycamae, etc., etc.” 

“ June 26. — The next day was very bright and warm 
and I had a long day on shore. The Danais was just as 
numerous at Pango Pango as at Apia.” 
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In the Friendly Islands the Danaine angustata was 
evidently much less common. Mr. Mathew wrote on 
July 9, 1884, when he was at Nukualofa, Tongatabu : — 

“ Took 4 specimens of a Danais which seems to be 
intermediate between the Samoan and Fijian limniace 
[neptunia]. It is probably only a local variety. In one 
place this evening a vast number of the local Euploea 
[helcUa mathewi] had congregated for the night among the 
boughs of a large tree, and a stone thrown into the tree 
dislodged them in hundreds. They associated with a few 
D. limniace and D. erippus \pleaAppus\. The Nukualofa 
Euploea was also common on Vavau island — of the same 
group — on July 16th, 1884.” 

Mr. Mathew also recorded of the Fijian neptunia, when 
he was at Suva and Levuka, June 2-11, 1884, that “ they 
were fond of ‘ roosting,’ in little companies, upon dead 
branches.” 

The proportions of hdeila mathem (p. 586) and angustata 
in the Friendlies appear to be such as would encourage 
mimicry by the Danaine, and it is possible that the reduc- 
tion of the fore-wing pattern of angustata, which is especially 
marked in the basal half, is a slight step in this direction. 
We require evidence, such as Mr. Simmonds has supplied 
in Fiji (p. 574), that there is some superficial resemblance 
between the two when on the wing. 

There can be no doubt that the Fijian neptunia is a 
modified form of moderaia, the race which now inhabits 
the New Hebrides, but, as has been already suggested, 
there is reason to believe that it was somewhat less dark 
at the time when it entered Fiji, and that the pattern of 
the original invader still persists as a form in West Fiji 
and perhaps as a race in some of the eastern islands. This 
ancestral form is represented in this memoir on PI. XLIII, 
figs. 1-3, and it is very different from neptunia as described 
by Felder in Beise Nov., Lep. II, p. 349 (1867), and figured 
on his PI. XLIII, fig. 1. He there describes and figures a 
butterfly with a fore-wing resembling the specimen I have 
represented in fig. 7 and a hind-wing rather more strongly 
patterned than is usual vwth so dark a fore-wing. Its 
pattern is about the same as that of fig. 4 — ^in some respects 
a little more, in others a little less developed. The changes 
in the fore-wing have apparently led the way in the mimiciy 
of the white-patterned Euploeas, and it \^1 be reasonable 
to apply Felder’s name to the form represented in fiigs. 7-9. 
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1 propose for that shown in figs. 1-3 the form name, and 
it may be the race name, protmepiunia. Pigs. 4-6 are 
transitional forms linking the two extremes. 

Danaida mdissa neptunia, n.f., protmeptunia. — This form 
differs from neptunia in the presence of a well-developed 
pattern on the inner half of the fore-wing and of a more 
strongly developed pattern on the hind-wing. It closely 
resembles moderala, but, when many specimens of the two 
are compared, the following differences will be found to 
hold 

(1) The proportions of the mark, inadequately described 
by Fruhstorfer (in Seitz, ix, p. 203) as “ roundish ” (“ die 
rundhche Makel vor dem Zellapex ”), towards the outer 
end of the fore-wing cell. This mark is like nothing so 
much as a child’s drawing of the head, neck, and upper 
part of the body of a bird seen from the side and it may 
therefore be conveniently called the “ aviform mark.” In 
moderata it is slenderer than in protoneptunia. 

(2) This comparison holds for the markii^ as a whole, 
especially in the distal half of the fore-wing; — they are 
slenderer in moderata than in protoneptunia. 

(3) The ground-colour is blacker on both the upper and 
under surface of protoneptunia. The under surface of 
moderata is more umform in tint and brownish. 

(4) Protoneptunia is a little larger than moderata. 

Type <J : in Hope Dep., Oxford University Museum. 

From Tavcuni, Fiji, Dec. 20, 1921. H. W. Simmonds (PI. 
XLIII, fig. 1). 

Type $ : in Zoological Museum, Tring. From Suva, 
Nov. 1894 ; Wet Season. Woodford. {No. 1, Table B., 
p. 633). 

The proportions of the different forms of neptunia in 
various Fijian islands are considered in detail in later 
pages (pp. 630-639), but it may be here mentioned that all 
the specimens in Section I of the Tables are protoneptunia, 
all in Sections Ia and II — intermediates, and all in III— 
neptunia ; further, that the final analysis (p. 639) supports 
the probability that protoneptunia exists as a subspecies in 
some of the islands of East Fiji. 

It is probable that the history of these three Pacific 
Danaines is nearly the same as that of Euploea helcita 
bourkei, matkewi, and eschschoUzi. In the more remote 
Samoan and Tongan islands are preserved the stronger 
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patterns wMcli have now disappeared from the Island 
Screen in the West. The stronger of the two is 
found in Samoa, the weaker in Tonga, thus reversing the 
relationship of bourkei and mathewi. In obscurata of the 
Solomons we have probably a near approach to that of the 
parent race, at any rate of melittula. Angustata may be 
the result of a later invasion by a parent race with reduced 
pattern, or it may have been reduced in the Tongan Group 
in incipient mimicry of Euploea helcita mathewi. Finally, in 
Fiji there is the interesting occurrence of two forms transi- 
tional into each other — protoneptunia nearly representing 
the parent moderata of the New Hebrides but at a slightly 
earlier stage with a slightly more developed pattern, and 
neptunia evolved in Fiji as an outlying mimic of the great 
Euploeine association. 

F. THE EtJPLOEINE ASSOCIATIONS, SO FAR AS THEY 
ARE KNOWN, IN THE ISLANDS OF WEST AND 
EAST FIJI AND WALLIS ISLAND. 

The islands from which Mr. H. W. Simmonds has sent 
this most interesting material are here arranged from West 
to East, nearly following the order of the plates, and, as 
in these, beginning in each island with the central member 
or primary model. This in West Fiji is Euploea hddta 
eschscholtzi, in East Fiji Euploea hoisduvalii simmondsi 
followed by the other members of the dark-winged associa- 
tion, and finally hy ^helcita walkeri. In Plates XXX and 
XXXI, however, which are intended to show at a glance 
the difference beWeen the two associations, the same order, 
that of West Fiji, is followed in both, to facilitate com- 
parison. 

It should be remembered that the Euploeine associations 
have attracted to them the Fijian Danaine neptunia, 
considered in Section G. 

In all but the best-known islands the whole of the 
Euploeas received are figured. The differences being often 
small and the transition from one pattern to the other 
often complete, it has been thought well to represent as 
many specimens as possible, and, in the account of each 
island, to incorporate the results of an examination of 
other collections. 

These Fijian associations have no striking patterns like 
those observed by Mr. G. F. Mathew (pp. 670-671) or 
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represented in Mr. Talbot’s beautiful figures to which I 
have already referred (Bull. HillMus., Vol. i. Pis. I, II). 
they are, as illustrated by this splendid material, the most 
interesting of all, because in them we get nearer tlia n do 

in any others to the actual process of evolution. The assoc- 
iations as a whole or some of the members are preserved in 
various islands at various stages of change, and what we 
have learnt from the material here illustrated encourages 
the hope that far more will be learnt in the future. 

I am anxious to guard against an interpretation which 
may be put upon the facts recorded and the inferences 
drawn in the present paper. A form which develops into 
another is of course ancestral in time relatively to its 
descendant, but by no means necessarily ancestral in 
evolutionary progress. Organic evolution has probably 
never been a continuous ascent but a climb of endless ups 
and downs, only known to lead upward when averaged 
over long periods. And this is especially true of such 
fleeting features as colour and pattern. Some of the island 
forms here considered, have, I beUeve, been descended 
from ancestors with more developed patterns, some from 
ancestors with less. Increase and reduction of pattern 
have, I doubt not, succeeded each other again and again 
in the past, especially in the members of distasteful 
associations, as changes of distribution have brought them 
into contact now with this predominant species or combina- 
tion, now with that. There is nothing in the facts here 
recorded to justify the inference that we are witnessing the 
evolutionary origin or progressive growth of any type of 
pattern, or its evolutionary decline, but we have strong proofs 
as to the course taken in particular phases of evolution. 


Mr. F. Allen of the Koyal Geographical Society has 
kindly sent me the following notes on the spelling and 
pronunciation of Fijian names by Mr. Reynolds of the 
Permanent Committee on Geographical Names : — 

“ Spellings should be either phonetic or the conventional 
Fijian, in which b = mb, d = nd, g = ng, c = th (as m 
this), q = ng-g. 


“ Phonetic. 
Thithia 
Mango 
Mbalavu 
Eandavu 


Fijian. 

Cicia 

Mago 

Balavu 

Kadavu 
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“ The P.C.Gr.N. has not yet determined which to use. 
The Admiralty and the 6-niiles-to-an-inch map use the 
phonetic. The Colonial Office is inconsistent. 

“ Motoriki should be Motmiki (all authorities). 

“ Waisala „ „ Waialailai (all authorities).” 

I. The Islands op West Fiji. 

The Euploeine associations in the main islands of this 
western group will be found to be strongly patterned, but 
there are slight differences in the level reached in the 
fHHBTATit islands. There are indications that the extreme 
western Yasawa group is at a rather lower level of develop- 
ment, while specimens from Tavenni, nearest to East 
Fiji, and the remote southern Kandavu, are clearly transi- 
tional to the more ancestral eastern association. 

(a) The Yasawa Group. 

(Plate XXXII, figs. 1-13). 

Mr. Simmonds paid a short visit to some of the small 
westernmost islands of Fiji in October 1921. Three out of 
the four Fijian species of Euploea were taken, the absentee 
being E. nemertes macleayi. Altogether four E. hdcita 
eschschoUzi, three E. boisduvalii proserpina and five E. 
tuUiolus forsteri or protoforsteri were received, together with 
a single Danaine transitional between prolmeptunui and 
neptunia. All are represented on the plate, which clearly 
shows the captures effected on the separate islands, Waisala, 
Naviti, Yasawa and Kowata, 

The specimens are, as a whole, typical western forms 
with a well-developed marginal pattern. The Danaine 
(fig. 10) is No. 11 in Table A (p. 632), and thus fairly 
advanced in mimicry of the West Fijian type of Euploeas, 
resembling in this respect the specimen represented on 
PI. XLIII, fig. 5. The forsteri are all on the border-line 
between this form and protoforsteri ; in fact figs. 6 and 12 
represent the latter. It is interesting to find that these 
outlying western islands are in this respect not far advanced 
towards the western type of pattern, but more specimens 
Me required, especially of nemertes macleayi, which I expect 
IS at about the same stage of evolution as forsten. 


wans. ENT. SOO. LOHD. 1923.— PARTS HI, IV. (APRIL ’24.) S S 
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(b) Viti Leva. 

(Plates XXXII, figs. 14-25; XXXIII; XLIII, figs. 7 
9; XLIV, figs. 5-7.) 

It is unnecessary to add mucli to the evidence already 
made known that the two principal Euploeas of the chief 
Fijian island are of the western type with pronounced 
white patterns. The examples of eschchoUzi and proserpma 
figured in this paper, together with many others of the 
same two species, captured together in various localities in 
Viti Levu, are quoted with full data in Proc. Ent. Soc. 
(1919, pp. Ixx, Ixxi ; 1920, pp. Ixxxi,* Ixxxii). Then there 
is the original publication of this example of mimicry by 
Major J. C. Moulton in Trans. Ent. Soc. (1908, p. 603, 
PL XXXIV, figs. 4, 9). Of the large proportion of speci- 
mens in museums unfortunately labelled “ Fiji ” without 
further details, the great majority probably came from the 
neighbourhood of Suva and most of the others from Levuka 
in Ovalau, an island near Viti Levu, and with the same 
type of pattern. 

Buploea helcita eschschoUzi. — Out of the large number of 
eschschoUzi kindly sent to me from the western islands by 
Mr. Simmonds only three specimens show an approach to 
the wcdkeri race, with a much broader submarginal band 
to the hind-wing, although this is the predominant form in 
Eastern Fiji so far as we know it. The first to be received 
was a male from Viti Levu, and it is represented on 
PI. XXXII, fig. 15, Mr. Simmonds specially remarked 
in his letter of June 7, 1919, that it was the only one he 
had taken. The specimen is referred to in Proc. Ent. Soc. 
(1919, p. Ixxi). The next example, also a male with the 
character far less developed, is shown on PI. XXXIV, fig. 6. 
It was taken with thirteen typical eschschoUzi in Vanua 
Levu, May 25-31, 1921. The third specimen, with the 
broadest band of the three, is a female taken in Ovalau, 
April 27, 1922 (see p. 615). It is represented on PI. 
XXXVII, fig. 1. 

Euphea hoisduvalii proserpina . — I may briefly add a few 
more to the published records of this species in Viti Levu 

* Lami, referred to on this page of the Proceedings, is five 
from Suva, on the Waidoi roM. On the line above that 
wluch TAtni is mentioned, the second $ deutho [eschachoUzx] , 
have appeared in the year 1919 instead of 1920. The nay 
month are correct. 
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and to those of Mr. Simmonds, appearing for the first time 
in this memoir. All the following are of the western type 
of pattern : — 4 (?, 1 $ from Suva, in the British Musemn ; 
2 1 $ from Suva, in the Hill Museum ; 4 (J, 2 $ in the 

Bourke Collection (Suva or Levuka : Jan. 1893). 

Euploea tuUiolus forsteri . — Of the other members of the 
association in Viti Levu only three examples of forsteri 
(PI. XXXIII, figs. 12-14) were received from Mr. Simmonds 
and none of nemertes madeayi. The forsteri are of the 
western type, perhaps not quite so far advanced as those 
of Vanua Levu (PI. XXXV), but a good series is required 
to make sure that this comparison is trustworthy. It is, 
however, confirmed by an examination of the British 
Museum series. 

There are in the National Collection three males and 
three females from Suva. They have fore-wings of the 
western type, and, in the hind, the iimer series — ^there is 
no trace of the outer — ^is represented by two faint spots in 
one male and one female, two fairly distinct in two males, 
two distinct in two females, one of which, however, has 
three spots on one side. Tliere are also six males and 
eight females labelled “ Fiji,” and these are all of western 
type except two females with marginal markings reduced, 
but not to the extent seen in typical eastern specimens. 
The hind-wing spots of the inner series are never more 
than two, and these are wanting in four females and very 
faint in the other four; wanting in two males, and very 
faint, faint, fairly distinct, and distinct in the four others, 
respectively. 

The Bourke Collection, at Oxford, contains three males 
and three females, taken in January 1893, either near 
Suva or near Levuka. As regards the fore-wing pattern, 
two females are about equal to figs. 18 and 19 on PI. XXXV 
and one equal to fig. 20, but with the white spots smaller. 
Two males are as strongly patterned as figs. 1-3, except 
that the fused spots are not quite so large. The third 
male is about equal to fig. 12. There is no trace in the 
males, and only the faintest in the females of a hind-wing 
pattern. 

There are also in the Hope Department two males labelled 
“ Suva ” (C. M. Woodford, Febr., Mar., 1886), two males 
taken at Suva by Prof. Gilson, Oct. 5 and 8, 1897, four 
mal® and two females labelled “ Fiji.” All are of a 
distinct, although some of them not very strong, western 
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type. There is also present a pair of Woodford specimens 
with the above data which are almost certainly the Austra- 
lian tuMolus tvUidus, labelled in error. When the male 
was taken to the British Museum Mr. F. A. Heron pointed 
out that their series of tulliolus also contained specimens of 
the same kind with the same misplaced label. 

The Hill Museum possesses three males and two females 
labelled " Fiji,” all with moderately developed western 
patterns, strongest in the females. 

Considering this additional evidence supplied by many 
examples oiforsteri from Viti Levu and by others labelled 
“ Fiji,” there can be no doubt about the prevalence of the 
western pattern in the main island, and also great probability 
that this pattern is not quite so fully developed as in 
Vanua Levu. 

Euploea nemertes macleayi . — The British Museu m series 
includes three males and three females from Suva, 
resembling PI. XXXVII, fig. 6 ((JcJ), fig. 8 ($$), and ten 
males and twelve females labelled “ Fiji.” Nearly all 
are distinct w^tern types, a single female, unfortunately 
from “ Fiji,” being as white as the whitest Ovalau female 
(PI. XXXVII, fig. 13). It is, however, a large specimen. 
Two small females with pale brown borders suggest the 
graeffiana strain. Two females nearly resemble PI. XXXIX, 
fig. 11, from Mango, and one male is correspondingly dark- 
bordered. In one male and female internervular white 
strenks pass outwards from the submarginal white spots as 
in PI. XXX, fig. 8, and indications of the same feature 
appear in other specimens. 

The Hope Collection contains two males and one female 
taken by C. M. Woodford at Suva in February and March 
1886. The males are distinctly less white-patterned, espe- 
cially upon the hind-wing, than the Ovalau male repre- 
sented on PI. XXXVII, fig. 7, while the female resembles 
fig. 8. 

The Hill Museum possesses one male from Suva, resem- 
bling PI. XXXIX, fig. 6 (Kandavu), also one male and two 
females labelled “ Fiji,” resembling PI. XXXVII, figs, o 
and 11, respectively (Ovalau). 

Dr. Jordan has very kindly compared the Tring senes 
with a good photograph of the specimens from Ovalau 
shown on PI. XXXVII. One male from Suva is I®* 
advanced than fig. 6, having smaller spots on the fore-wing 
and fewer on the hind. Six are 'labelled “Fiji, bu 
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probably came from Viti Levu. Three males, one of them 
from the Felder Collection, are all like the one from Suva, 
a little behind fig. 6 in both fore- and, except the Felder 
specimen, hind-wings. Of the females two, including a 
Felder specimen, resemble fig. 9, but in one (not Felder) 
the posterior spots of the hind-wing are rather smaller. 
The third female resembles fig. 8, but the posterior spots 
of the fore-wing are smaller and the fore-wing suffused 
with white on the proximal side of the upper submarginal 
spots — a feature I have not hitherto encountered except 
when combined with a white border. 

The pattern of this species is therefore of the western 
type in the main island, but when the record is examined 
as a whole it will be seen that the average development of 
the white pattern is distinctly behind that of macleayi in 
Ovalau. 


(c) Ovalau. 

(Plates XXX, figs. 1, 3, 4, 7, 8; XXXVII, XXXVIII, 
XXXIX, figs. 1-3; XLIII, figs. 3-6, 8.) 

On this comparatively small island lying to the east of 
Viti Levu, the development of a white marginal pattern 
seems to reach its maximum. This is especially pro- 
nounced in the females of E. n&mertes macleayi such as 
those shown on PI. XXXVII, figs. 12, 13. Mr. Simmonds 
specially mentions these in a letter of July 19, 1922, in 
which he points out that some of the females are very 
close mimics of jyroser'pina, a conclusion emphasised by 
a study of PI. XXXVII. On November 29, 1921, he 
wrote that E. tulliolus forsteri was common on Ovalau, 
where he had not met with it before. From this it is to 
be inferred that the four included in the table on p. 617 
do not convey a correct impression of its proportions. 
All four are males with patterns of western type. 

Among the forms of Euphea heldta was a single specimen 
(PI. XXXVII, fig. 1) with the hind-wing pattern of walkeri 
(see also p. 612). It is, however, a rather unusually small 
example even for eschscJioUzi, whereas walkeri, in the 
eastern islands of Fiji, is considerably larger than the 
western race. 

Another heldta (PI. XXXIX,jfig. 3) is very interesting 
iQ the reduction in size and cloud^ over of the principal 
spot of the fore-wing, in this respiect closely resembling 
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one of the forms from Wallis I. (PI. XLII, fig. 12). go 
far as my experience goes this is the only example of the 
kind from West Fiji. 

The fact that all the four white-patterned Euploeas 
fly together and that the mimicking Danaine neptmia 
flies with them is well shown in the accompanying table 
upon which are recorded all the specimens of these five 
species from Ovalau received from Mr. Simmonds. Plate 
XXXVIII emphasises this evidence, inasmuch as the 
principal model eschsckdtzi (fig. 1) with its chief mimic 
proserpina (fig. 2) and a female form of HypoUmnas bolim 
(fig. 3) which would resemble them on the wing, were taken 
within two minutes of each other on a hill near Levuka. 

It should be remembered that the Ovalau specimens 
represented on the plates were not specially selected to 
show the white pattern, but are fair samples of the others 
included in the table. Two female macleayi (PI. XXXVII, 
figs. 12, 13) are, however, exceptional, and were included 
to show the extent of variation in the species, and also 
the resemblance to a common form of female E. graeffiam 
(New Hebrides). Allowing for these two, selected for a 
special purpose, the figures of madeayi represent, I believe, 
an average development of pattern slightly below that of 
the complete series. I wish the whole could have been 
figured, as in PI. XXXV fox forsteri from one locality in 
Vanua Levu. I have already implied that all the Ovalau 
examples of this latter in the table are shown on PI. 
XXXVII, figs. 14-17. 

In addition to Mr. Simmonds’ captures the following 
specimens from Ovalau are all of western type — proserpina : 
1 (J labelled “ Ovalau,” in the British Museum ; b 
labelled “ Levuka : 1882,” in the Hill Museiun. A little 
series in the Hope Department, labelled “ Levuka : 1878," 
in the handwriting of Prof. Westwood, includes 1 ^ proser- 
pina, 1^1$ es^choUzi, 1 $ Danaida neptunia (p. 633). 
The date of the last figure on the neptunia is not very 
clear, but there is no doubt that “ 8 ” was intended, as 
the specimens were evidently labelled together. The 
Euploeas are of western type and the Danaine is one of 
the best mimics of this association that I have seen (pp- 
631, 637). 

The series collected by Admiral Bourke at 
Levuka, and described under Viti Levu and on p. 633, 
should also be taken into consideration. 



Suvloea helcUa Buploea boisduvalii Euploea nemerte* Euploea iulliolut DaTiaida melU»a 

eachtchoUti. proaerpina. maeleayi. forateri. neptunia. 
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* The hind-wiDg hM the pettem of helcUa walkeri. 
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(d) Moturiki. 

(Plate XXXVI, figs. 1 and 2.) 

There is little to be said about this small island, which 
lies close to Ovalau, on the south-west side of it. Moturiki 
was visited by Mr. Simmonds on August 11, 1920 and in 
1923, when it was found to be very barren (p. 576). The 
two Euploeas captured in 1920 were females of eschschoUzi 
(fig. 1) and proserpina (fig. 2), both of the western type 
like those of the adjacent islands Ovalau and Yiti Levu. 
The pattern of proserpina is developed to an extent which 
is somewhat unusual. The specimens are recorded in our 
Proceedings, 1920, p. Ixxxi. 

(e) Vanua Levu. 

(Plates XXX, figs. 2, 5, 6; XXXIV; XXXV.) 

Until I received the excellent series of Euploeas sent by 
Mr. Simmonds I had only found (in the British Museum 
Collection) three specimens with labels showing that they 
came from this fine island, next to Viti Levtl much the 
largest in the group. Mr. Simmonds visited it on several 
occasions, by far the most prolific visit being to Vunilagi, 
on the north-east coast on May 25-31, 1921. This locality 
is not given on any maps of the island, and the Geographical 
Society have not been able to find a reference to it, but 
they kindly inform me that “ Vunilangi ” is a village on 
the south coast of Vanua Levu. It is too late to obtain 
verification from Mr. Simmonds before the appearance of 
this memoir, but should any correction be found necessary 
it will be made at the earliest opportunity. 

All the Euploeas captured at Vunilagi are represented 
on Plates XXXIV and XXXV, and they are sufficiently 
numerous to create an accurate picture of the average 
patterns, which are seen to be of a pronounced western 
type. The locality was near sea-level, and included patches 
of primitive jungle. 

In addition to the Vunilagi Euploeas the following 
captures were made at other times in various parts of the 
island. , 

All the Euploeas here tabulated are of pronounced 
western t^e, the patterns of forsteri being unusually stro:^, 
with distinct hind-wing spots, like those shown on rt 
XXXV. 
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VAXUA LEVU, 
localities AMD DATES. 

E, heleita 
eachse/ioltH, 

J?. boisduvalii 
proserpina. 

E, tuUiolus 
forsteri. 

<? 

9 

c? 

9 

(? 

9 

E. Coast : Buoa Bay. 







Deo. 27, 1921. 




2 

1 


S. Coast : Waiaunu. 







Feb. 19, 1922. 


1 



1 


S. Coast : Wainunu. 







Mar. 1, 1922. 

1 






N. Coast : Macuata 







distr. Sept. 18, 







1922. 

1 

2 
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Euploea helcUa eschschoUzi . — -Although this species is 
often less abundant than its chief mimic proaerpina, it 
was much commoner at Vunilagi — ^three times as numerous 
according to Mr. Simmonds’ letter quoted below. The 
male represented on PI. XXXIV, fig. 6, has been already 
referred to on p. 612, as tending towards the walkeri form 
in the hind-wing pattern. 

Euploea boisduvalii proserpina. — The patterns of the 
females (PI. XXXIV, figs. 19-22) are as usual stronger 
than those of the males (figs. 16-18), and the dyslegnic 
edges of the markings are very evident. The fore-wing 
brand of the male represented in fig. 15 is exceptionally 
small, a good example of the variability of this character. 

In addition to Mr. Simmonds’ material a male and female 
from Vanua Levu exist in the British Museum Collection — 
both of western type. 

Euploea tuUiolus forsteri. — Concerning this species Mr. 
Simmonds wrote on June 12, 1921, a few days after taking 
the butterflies represented on Plates XXXIV and XXXV : — 

“ At Vunilagi the piuple Euploea was by far the most 
abundant of the group, being in the proportions of not 
less than 5 to 3«of the eschschoUzi and to 1 of proserpina.” 

These proportions are all the more interesting because 
of the comparative scarcity of forsteri in Viti Levu. There 
is probably great variation from time to time in the pro- 
portions of all the members of the group. Thus Mr. 
Simmonds has noted the sudden appearance in numbers of 
this species on Ovalau (p. 615). Such changes probably 
play an important part in the rapid evolution of reciproc^ 
mimicry. 

The much higher average development of pattern in 
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the females is well shown when figs. 16-21 are compared 
with 1-15 on PL XXXV ; also the much greater variability 
of this sex, for fig. 21 is less patterned than the ^rkest 
male (fig. 15), although the female series is, as a whole 
far more strongly patterned. 

The development of a hind-wing pattern with two rows 
of spots seems to be carried further in Vanua Levu timti 
elsewhere in Fiji, but longer series from other islands are 
required in order to con&m this impression. It will be 
seen from PI. XXXV that this feature is more strongly 
developed in the females, although figs, i, 6 and 8 represent 
males in which both rows of spots are distinct. All the 
specimens sent by Mr. Simmonds are forsteri except three 
male and one female proloforsteri (PI. XXXV, figs. 13-15, 
21 ). 

Euploea nemertes madeayi. — I only know of a single 
specimen of this species from Vanua Levu, a female of 
western type (like PI. XXXVII, fig. 8) from the south- 
east coast, in the British Museum. 

(/) Taveunl. 

(Plates XXXVI, figs. 3-12 ; XLIII, figs. 1, 2. All fibres 

quoted withoui further reference are from PUUe XXXVI.) 

Three of the Fijian Euploeas were collected by Mr. Sim- 
monds, December 11-21, 1921, two of them on March 18, 
1922, and a single proserpina on March 9 of the same year. 
The date at which each. was captured is recorded in the 
explanation of the plate. All the Euploeas received are 
figured except three male proserpina (December 19, 1921, 
b&rch 9 and 18, 1922), with patterns intermediate between 
those of the males represented in figs. 5 and 6. 

Euploea hdcita eschschoUzi. — The male (fig. 3) and 
female (fig. 4) are typical examples of this race. 

Euploea b^duvalii. — All are of the race proseipw 
except the male represented in fig. 7, which is beautifully 
transitional towards simmondsi, and more primitive than 
any in the long Fijian series of the species except the single 
specimen from Eandavu (PI. XXXIX, fig. 5), one from 
'Aiithia (PI. XL, fig. 1) and three from Vanua Balavu 
(PL XLI, figs. 1^). The specimen is also renoarkable for 
its great size and the length and relative narrowness of the 
male brand on the fore-wing (pp. 594, 595). In this latter 
respect it confirms the conclusion arrived at from other 
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specimens, that this secondary sexual character is exces- 
sively variable and that to place any reliance upon it for 
classificatory purposes is extremely unsafe. The appear- 
ance of the specimen was so peculiar that I asked Dr. 
Eltringham if he would kindly examine the armature, 
but the investigation entirely supported the conclusion 
that the specimen* was boisduvalii. It was taken on 
March 18, 1922, together with one of the unfigured males 
of boisduvalii proserpina and the male of tuUiolus forsteri 
shown in fig. 10. Apart from this most interesting speci- 
men, the five male proserpina are rather more primitive 
than those, represented on PI. XXXIV, figs. 15-18, from 
the adjacent large island of Vanua Levu, while the more 
advanced development of the white marginal pattern in 
the female proserpina is strikingly shown when the two 
Taveuni females (figs. 8 and 9) are compared with the two 
males shown in figs. 6 and 6 and with the three unfigured 
examples. 

The Hill Museum possesses a male specimen labelled 
“ Niusawa, Taveuni. April. 1905.” It resembles fig. 6. 

Euploea tuUiolus forsteri. — The two males (figs. 10 and 
11) and one female (fig. 12) exhibit, like the male proserpina, 
a less developed pattern than that seen in the form from 
Vanua Levu. When figures 10-12 are compared with 
1-21 on PI. XXXV it will be recognised that the average 
pattern is distinctly stronger in the latter. 

Euploea nemertes macleayi. — Although the Hope Depart- 
ment possesses no example of this species from Taveuni, 
there are two males and one female from this island in 
the British Museum. One male is nearly as strongly white- 
bordered on the fore-wing as the Ovalau female represented 
on PI. XXXVII, fig. 13, but the hind-wing spots are very 
small and few, and the border is dark. The second male 
is very dark, especially so in the hind-wings, and probably 
on the whole equals the Balavu male (PI. XLI, fig. 11). 
The female resembles PI. XXXVII, fig. 8. 

It is interesting to find that the Euploeas of this, the 
easternmost island of the western group, are somewhat 
pore primitive than those of any other except the next 
island Kandavu, which, although not so eastern in position 
as Taveuni, is far more remote. 
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(g) Kandavu. 

(Plate XXXTX . AU figures quoted without further reference 
are from this plate— figs. 4-9.) 

The little assemblage, taken in this outlying southern 
island on July 24, 1921, includes one* example or more of 
all the four Fijian Euploeas. All are represented on 
the plate. 

Buploea hdcita eschscholtzi. — A typical male (fig. 4). 

Euphea hoisduvalii. — ^The single male (fig. 5) is one of 
the most interesting specimens (p. 628) captured by Mr. 
Simmonds, being a beautiful intermediate between sim- 
mondsi and proserpina, and nearer to the former than any 
specimen known from any Fijian island except the eastern 
^ithia and Vanua Balavu. 

Mr. Simmonds referred to this specimen in a passage 
which, in view of the longed-for series, is somewhat 
tantalising : — 

“ July 31, 1921. — There is also a Euploea from KAndavu, 
and I think you will find that this differs from the Ovalau 
form in the smaller area of white spots. I think this was 
the commonest species at Kandavu, although tuUiohs 
forsteri was common.” 

Euploea tulliolus forsteri. — The single male is western 
in pattern, having d^tinct traces of a double series of spots 
on the hind-wing and a strongly developed pattern on the 
fore-wing, differing widely in both these respects from 
the Mango specimens represented in figs. 12-18 on the 
same plate. 

Euploea nemertes macleayi. — The single male (fig. 6) and 
one of the two females (fig. 7) are rather dark forms for 
this race, the latter nearly as dark as the Mango female 
(PI. XXXTX, fig. 11), the former in some features darker, 
in others lighter than the darkest Ovalau male (PI. XXXVII, 
fig. 6). The second female (fig. 8) bears a more developed 
pattern, and outside the series of spots the ground-coloin 
becomes pale as in the Ovalau female shown in PL XXXVIl, 
fig. 12. The spots, however, are about as in the female 
from the same island represented in fig. 8 of the same 
plate. 

There is a female from this island in the British 
series. It is of western type, resembling PL XXXV11> 
fig. 8. 



623 


Mimicry in the Bytlerjlies of Fyi. 

A long series of all the Suploeas from Kandavu is much 
to be desired. The evidence, so far as it goes, suggests 
that eschscMtzi reached this rather remote island later 
than those of the western group, and has therefore produced 
less effect. The assemblage, as a whole, may be compared 
with that shown on PI. XL, from the eastern island Thithia 
(Cicia), where, however, hdeita walkeri takes the plac^ of 
eschschoUzi. 

II. The Islands of East Fiji, including Moala. 
(a) Moala. 

(Long. 179° 50' E. ; Lat. 18° 35' S.) 

This small isolated island is due south of the south end 
of Taveimi and south of a point midway between Kandavu 
and the group of three eastern islands to be considered next 
— Thithia, Mango, and Vanua Balavu. 

I have only seen a single butterfly from the island, a male 
Eufloea tulliolus forsteri in the British Museum. It is, 
as we should expect, eastern in pattern, resembling the 
males from Mango with which it is placed in the Museum 
series, but the blue spots of the fore-wing show rather 
more evident traces of white. Its resemblance to a race 
in the Loyalty Is. has already been mentioned (p. 600). 

A good collection from isolated islands such as Moala 
may be expected to throw much light on the patterns of 
the original invaders. 

(6) Thithia (Cicia). 

(Plates XXXI, figs. 4, 8 ; XL. All figures quoted without 
further reference are from PlMe XL.) 

Mr. Simmonds visited this eastern Fijian island on 
August 31 and again on December 8, 1921, and collected 
in Vanua Balavu a day later on both occasions. Two or 
more examples of each of the four Fijian Euploeas were 
taken on August 31 — (figs. 1-13). The character of the 
collecting ground is described on p. 627. 

The whole of the Euploeas received from Thithia are 
figured. The assemblage, although darker than in any 
w^tem Fijian island, is less dark than that of Mango, as 
will be recognised when figs. 3-8, and 14 are compared 
with 11-18 on PL XXXTX. Comparison with PI. XLI 
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will show that the Euploeas of Vanua Balavu were on the 
whole darker than either of the other eastern islands. 

In this and the remaining islands the order of the asso- 
ciated Euploeas is changed in accordance with the plates 
the form of E. hehila — now the race wallcen (although 
often modified) instead of eschsckoUzi — being placed last 
instead of first. This change has been made to indicate 
that in these eastern islands helcita acts as a mimic rather 
than a model, although there is reciprocal approach on 
the part of the dark Euploeas which, in most of the examples, 
is so strong in Thithia that the earlier arrangement would 
perhaps have been better. But we cannot be sure of this 
until more specimens have been collected in the island. 

Euploea boisduvalii. — Of the two examples fig 1 repre- 
sents the darkest simmondsi hitherto taken in Fiji, except 
that shown in PI. XLI, fig. 3. A slight trace of a sub- 
marginal pattern is seen at the apex of the fore-wing. 
Fig. 2, on the other hand, is intermediate between sim- 
mondsi and proserpina, resemblii^ a small proportion of 
the examples found on western islands, e.g., those from 
Viti Levu represented on PI. XXXIII, figs. 6, 6 and 11. 
Like these last, the specimen from Thithia is well advanced 
towards proserpina, considerably more so than the single 
example of boisduvalii taken on Kandavu (PI. XXXIX, 
fig. 5), and rather more than one of those from Taveuni 
(PI. XXXVI, fig. 7). 

Euploea tulliolus forsteri. — The three males (figs. 5, 6 
and 14) and one of the females (fig. 7) are protoforsteri, 
but very near the border-line between this form and 
forsteri, while the second female (fig. 8) is a pronounced 
example of the latter with two rows of spots on the hind- 
wing. Faint traces of the same feature are to be seen in 
the males, especially the one represented in fig. 14. The 
advance towards the western pattern, although much 
behind that of West Fiji, is thus ahead of that reached in 
Mango or Vanua Balavu — a result consistent with the 
pattern of the intermediate boisduvalii (fig. 2). 

Euploea nemertes macleayi. — The two females (figs. 3, 4) 
exhibit a stronger pattern than that of the single female 
from Mango (PI. XXXIX, fig. 11), but far weaker than m 
those from Ovalau (PI. XXXVII, figs. 8-13). Of the two 
females from Eandavu, represented on PI. XXXIX, one 
(%. 7) has a somewhat weaker and the other (fig. 8) a 
distinctly stronger pattern than the examples from Thithia. 
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All three species of dark Euploea seem therefore to show 
a marked diaposematic approach towards hehita walkeri, 
which itself exhibits traces of reciprocal influence, as will 
be indicated below. 

Euploea hddta walkeri. — The five males (figs. 9-12, and 
15) and one female (fig. 13) are all t 5 ^ical examples of 
this form except one (fig. 11), which approaches eschschoUzi. 
Furthermore, the partial clouding over of the principal 
fore-wing spot in figs. 9 and 10, its slightly dyslegnic lower 
border in the others, and the more or less distinct trace 
of a notch in its outer end, to be seen in all but fig. 9, 
are modifications, shown by comparison with other island 
forms, e. g., those figured on PI. XLII, to be a small variation 
which may lead towards reduction. 

So far as the evidence goes walkeri appears to be the 
commonest of the four species of Euploea in Thithia. 


(c) Mango. 

(Plates XXXI, figs. 5, 6; XXXIX, figs. 10-18. All 
figures quoted without further reference are from PI. 
XXXIX.) 

This island is more eastern in position than Thithia, 
but less so than Vanua Balavu. Mr. Simmonds visited it 
December 8, 1921, and all the Euploeas received from him 
are represented in figs. 10, 12-18. 

Euploea boisduvalii. — It is very unfortunate that no 
Mango example of this species exists, so far as I am aware, 
in any collection. There can be little doubt that it is 
among the island butterflies ; for Mr. G. F. Mathew informs 
me that he saw four species of Euploea there on June 12, 
1884. Looking at the reduced patterns of macleayi and 
protoforsteri (figs. 11 and 12-18), it is highly probable 
that the Mango race of boisduvalii is simmond^. It is to 
be hoped that this prediction may be tested at an early 
date. 

Euploea tuttiolus protoforsteri. — The five males and two 
females (figs. 12-16 and 17, 18) are darker than any 
examples of this Euploea sent by Mr. Simmonds from other 
Fijian islands ; and, as the British Museum series of four 
males and two females is very similar, we may feel con- 
fident that this dark butterfly with a greatly reduced 
pattern in which the partially white spots become entirely 
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blue, is tbe prevalent form in Mango. It will be seen 
that the darkest Oxford specimen (fig. 12), a male, is 
patternless. In the Britkh Museum series, on the other 
hand, the darkest, patternless specimen is a female. The 
hind-wing pattern is wantiim, except for two vestigial 
spots on one male in the British Museum. The faint 
trace seen on the right side of fig. 18 is due to the under 
surface spots showing through. This under surface pattern 
is also extremely reduced in the series of both museums. 

There are also in the HiU Museum two examples 
labelled “ Mago ” from the Grose-Smith Collection— a 
male resembling fig. 15, and a female resembling fig. 18. 

Euploea nemertes macleayi . — The female represented in 
fig. 11 was kindly lent me by the British Museum 
authorities. It was captured by C. M. Woodford on 
July 18, 1882. Its pattern is much reduced, especially 
on the hind-wing. 'Oiere are also two females labelled 
“ Mago ” from the Grose-Smith Collection in the Hill 
Museum. The development of pattern is about equal to 
that of the Kandavu female represented in fig. 7, and 
therefore slightly greater than the British Museum example. 

Dr. Jordan has kindly compared the Tring examples 
from Mango with a photograph of the Ovalau specimens 
shown on PI. XXXVII. Two males have fewer and 
smaller spots than those represented in figs. 6 and 7 of 
that plate; the single female has smaller spots on the 
fore-wing and fewer on the hind than fig. 8. 

Euploea Jiekita walkeri. — The single example received 
from Mr. Simmonds is the typical female represented in 
PI. XXXIX, fig. 10. 

Capt. Eiley has kindly sent me a note on the Mango 
helcita in the British Museum. A male has the principal 
spot of the fore-wing much suffused, like intermedia, and 
the hind-wing pattern intermediate between that of 
walkeri and eschsckoUzi, but much nearer the latter. Of 
three females two are t 3 ^ical walkeri and the third, in 
the hind-wing at any rate, typical eschschoUzi. 

Two males in the Tring Museum are labelled “ Mango, 
with the name “ intermedia." Both resemble the darkest 
example from Vanua Balavu (PI. XXXI, fig. 1), one having 
the chief spot rather more clouded over than the figure, 
the other rather less so. The subapical fore-wing spots 
are much reduced, especially in the former. The speci- 
mens are large, like walkeri in this part of its range, bo 
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the hind-wing pattern is, as in this Yanua Balavu example, 
that of eschschohzi. 

Of two males in the Hill Museum, one labelled “ Man^, 
1882,” also resembles PL XXXI, fig. 1, except that the 
hind-wing is intermediate between eschschoUzi and uxdkeri. 
The second labelled “Mago,” from the Grose-Smith 
Collection, resembles PL XLI, fig. 13, except that in the 
fore-wing the principal spot is ^ghtly less, and the sub- 
apical series slightly more, reduced. The hind-wing 
pattern is as in the last specimen. 

More evidence is required, but on tbe tacts betore us, 
tbe tbree Yiu^Voeaa ol Manga to be darVex tbau. 

those ol anr other H^and except ^sdayu. Indeed, 

protqforsteri is darker than in this latter island. The 
two other species are not quite so dark, but there is 
only one madeayi from Vanua Balavu, so that the com- 
parison is not very trustworthy. 


(d) Vanua Balavu (Bavatn). 

(Plates XXXI, figs. 1-3, 7 ; XLI. All figures quoted without 
furder reference are from Plate XLI.) 

Vanua Balavu, the most eastern Fijian island in which 
Mr. Simmonds collected, was visited on September 1, and 
again on December 9, 1921. On this latter date one or 
more representatives of all four species of Euploea were 
taken, viz. the specimens shown in figs. 3, and 8-15. 

The collecting-ground, similar to that of Thithia, was 
“near sea-level in patches of primitive jungle, pCThaps 
growing on rough limestone land too roc^ to cultivate. 
Naturally these places were the most prolific.” 

Mr. Simmonds recognised that the dark form oi Euploea 
boisduvalii (figs. 1-3) was the local race (simnwndsi), repre- 
senting proserpvna of western Fiji, and that E, tulliclus 
protoforsteri had, in some specimens {e.g., figs. 5 and 8), 
the “ white spots on the upperside almost suppr^ed. 

The whole of the Euploeas received from \. Balavu 
are represented on Plate XLI. The assemblage of the 
three dark Euploeas (figs. 1—11) iS) ffi® whole, the 
darkest of any received from a Fijian island. 

Euploea hdsduvalii simmondsi. — The three male speci- 
mens (figs. 1-3) are all simmondsi, figs. 1 and 2 showing a 
TRASS. ENT. SOO. LOND. 1923.— PARTS IH, TV. (APRIL ’24.) T T 
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BUght development of the marginal pattern. The position 
of the minute spot between veins 3 and 4 of the fore- 
wing foreshadows its inward development in proserjima, 
as be recognised if the following succession of fi^es 
be compared—J*!. XLI, fig. 1; PI. XXXIX, fig. 5; PI. 
XXXVI, fi^. 7, 6, 6. 

The specimen of simmondsi represented in fig. 1 is 
especially interesting in the pale brown border, clearly 
recalling an ancestral form in the New Hebrides— 
paykuUik, although marginal white spots are never found 
on the upper surface in this race (pp. 592, 594). The same 
pale border is feebly indicated in fig. 2 and strongly in 
fig. 3, but the specimen being worn and faded the re- 
semblance to -paylcullei is less evident. 

Euploea tuUiolus protoforateri . — The six males (figs. 4-9) 
and one female (fig. 10) are the darkest set received from 
any Fijian island except Mango (PL XXXIX, figs. 12-18), 
two of the males (figs. 5 and 8) being almost patternless 
and none of the others with strongly developed Tnar giTial 
spots. Eeciprocal mimicry is most evident in the female 
(fig. 10), in which alone a faint trace of a pattern appears 
on the hind-wing. This last specimen is interme^ate 
between prctoforsUri and forsteri. 

Euploea nemertes macleayi . — The single male (fig. 11) is 
the darkest of any example of the species taken by Mr. 
Simmonds. It is unfortunately the only specimen from 
this East Fijian Island. 

Euploea hdcUa walkeri . — The three males (figs. 12-14) 
and one female (fig. 15) are extremely interesting. They 
are all probably walkeri forms modified by mimetic approach 
towards the dark Euploeas. Figs. 13 and 14 are typical 
walkeri in the hind-wing pattern and also in the fore-wing 
except for the partial clouding over of the main spot. 
Fig. 12 has the hind-wing pattern of eschschoUzi, and 
fig. 15 has nearly reached the same condition, but in size 
the specimens all resemble walkeri from eastern Fiji- 
The rrauction of the principal spot is carried furthest in 
fig. 12, and both it and fig. 15 ^ow on the outer end of 
the spot a minute notch which is emphasised in races 
where the reduction is carried much further, e.g., in the 
Wallis I. forms (PI. XLII, figs. 8-12). 
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III. Walus and Fotuna* Islands, about midway 
BETWEEN Fiji and Samoa. 

(Plates XLII, figs. 1-12, Wallis I.; XLII, figs, 13-19; 

XLIV, 4, Fotuna I.) 

These two small islands lie about midway between 
Samoa and Fiji, Fotuna being 178 stat. miles N.E. of 
Cape Undu, at the N.E. tip of V^anua Levu, and 296 miles 
from Nairai, the centre of the Fiji group; Wallis being 
322 and 430 miles from the same points, and the two island 
150 miles apart. All the Euploeas received from these 
islands are represented on the plate. 

Mr. Simmonds visited Fotuna May 25 and 26, 1922, 
and found only one species of Euploea, viz. helcita walkeri 
(figs. 13-19). The form is similar to that from the Societies, 
where it is the only Euploea. 

Wallis I. was visited. May 30, 1922, and here two 
Euploeas were found — ^the simmondsi race of E. boisduvalii 
(figs. 1-7) and, accompanying this dark subspecies, a form 
of hdcita with greatly reduced markings (figs. 8-12). This 
is similar to a form from the Ellice Islands, named distincta 
But!., in the British Museum. 

One male (fig. 2) and two females (figs. 6, 7) of simmondsi 
exhibit a reciprocal mimetic approach to the forms of 
helcita, thus resembling some of the examples of simmondsi 
from Thithia and Vanua Balavu. This will become clear 
when figs. 2, 6, 7 are compared with figs. 1, 2 on Pis. XL 
and XLI, especially the latter. Unfortunately no female 
simmondsi were received from these two Fijian islands, 
but on Wallis I. the female represented in fig. 7 eichibits 
the strongest diaposematic approach to the forms of 
helcita. This is oidy to be expected in a race conspecific 
yfith jtroserpina, but it is to be hoped that far more evidence 
will become available in the near future. 

Mr. Simmonds wrote on June 19, 1922, of his visit to 
the two islands, pointing out that the E. hdcita from 
Wallis and Fotuna were distinctly different, and referring 
to “ a Euploea near proserpina from Wallis, possibly new.” 
Of the general butterfly fauna he wrote — “ Butterflies 
were not numerous on Wallis or Fotuna, and I did not 
see Papdio or Atdla, both of which occur in Samoa, and 
I expected to find them. 

* Futvma is the spelling accepted by the P.C.G.N. of the Boya] 
wographical Society. 
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“ I saw on Wallis — boUna, hdcUa, J. woodfordi, D. 
anMppus, the strange Euploea, a skipper and two Lycaenids. 
Eotuna was the same except for the second Euploea and 
2). archippus. 

. It was interesting to find so marked a difference 
between the Euploeaa of Wallis and Eotuna.” 

It would be difficult to find a more convincing illustration 
of mimetic approach than that afforded by a comparison 
of the Euploeas on these two islands. 

G. THE EVOLUTION 0¥ DANAIDA MELISSA NEPTTJNIA 
EROM PROTONEPTUNIA IN FIJI. PROPORTIONS 
OF THESE FORMS IN DIFFERENT ISLANDS. 

(Pis. XXXII, fig. 10; XXXIII, figs. 15-18; XLIII, aU; 
XLIV, figs. 6, 7. Figures quoted without further 
reference are from PL XLIII.) 

In the followit^ pages I have adopted the opinion set 
forth in the British Museum Collection, that the pale 
Fijian Danaine claribella Butl. is a relatively rare female 
form of neptunia. In a previous section (p. 608) the 
non-mimetic or least mimetic forms of neptunia, similar 
to figs. 1-3, have been given the name protoneptunia, 
neptunia being retained for specimens resembling figs. 
7-9, which also resemble Felder’s figure, figs. 4-6 being 
regarded as transitional. 

The mimetic relationship between this Danaine and the 
Euploeines is of the greatest interest. It will be seen that 
in Fiji a high proportion of the specimens of the Danaine 
have almost or sometimes entirely lost the pale markings 
on the basal half of the fore-wing and, to a less extent, 
on the same part of the hind; so that, upon the wing, 
they superficially resemble the white-bordered, dark 
Euploeas of West Fiji. What has happened in East Fiji 
we do not sufficiently know, because only a few examples 
of the Danaine have been received from these islands. 
The seven specimens from Taveuni (the western island 
nearest to East Fiji) and Mango (p. 639) suggest, however, 
that the reduction of pattern has not been carried so far 
in the islands where helcita walkeri is apparently the only 
Eujdoea normally possessing a pronounced marginal 
pattern. Large numbers of specimens from as many 
islands as possible are very much wanted in order to 
test this suggestion. 
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I had always felt confident that neptunia was a mimic 
of the Euploeas ever since I first noticed what was, until 
1919, the only example in the University Collection, a 
dark female taken at Levuka (p. 616). The suspicion 
was entirely confirmed in 1919, when I received specimens 
from Mr. Simmonds, and above all his observation that 
the Danaine “ fiies with the Euploeas and is very difficult 
to rlig tiTigiiiah when on the wing. They occur as 1 to 20 
or 30 of the two Euploeas ” — heldla eschschoUzi and 
proserpina (Proc. Ent. ^c., 1919, p. Ixx). Furthermore, 
as material accmnulated, it became evident that a larger 
proportion of the females were advanced in the direction 
of mimetic resemblance than of the males (Proc. Ent. 
Soc., 1920, pp. Ixxx, Ixxxi). 

Referring to these communications, Mr, 6. Talbot, in 
“ Bull. Hill Mus.” (vol. i. No. 1, p. 24, 1921), published an 
excellent figure (PI. IV, A, fig. 3) of a male about midway 
between the most developed (protoneptunia) and the most 
reduced patterns (neptunia), very similar to that shown 
on PI. XLin, fig. 5. 

In order to determine as far as possible the relation of 
sex and locality to the mimetic reduction of pattern it 
was important to compare all the specimens that were 
available — ^an investigation in which much kind help has 
been received from scientific colleagues. The results 
appear in Tables A-D (pp. 632-636). 

The figures on Plate ;^III represent specimens chosen 
to illustrate the progressive reduction of the internal 
parts of the pale pattern, from fig. 1, showing about the 
maximum development found in protoneptunia, to fig. 9, 
showing the Tniuitn iim in neptunia. Figs. 1-3 represent, by 
means of three specimens of proUmeptunia arranged in the 
order of gradually increasing reduction of the internal 
pattern, the group described in Section I of the follow^ 
Table A, which includes all the specimens of this Danaine 
received from Mr. Simmonds, over and above the nine 
shown on the plate, the data of these latter being fully 
recorded in the explanation. Figs. 4-6 and 7-9 similarly 
represent, respectively, the groups described in Sections II 
(transitional) and III (neptunia) of Table A. It will be 
observed that this table also includes Section Ia, not 
represented on PI. XLIII. This section was created in 
order to contain additional transitional specimens which 
have nearly lost the three basal marks of the fore-wing. 
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Tablb a. 

Specimens of D. mdissa neptunia in the Hope Dept., collected 
by H. W. Simmonds, in addition to the nine represented on 
PI. XLin. 


1. Protoneptunia. Ancestral pattern well developed. Similar to 
figs. 1-3, and like these arrai^ed in order of increasing reduction 
in F.W. pattern. 


1 

S. Viti Levu, Waidoi . . 

May 27, 1919. 

$ 

2 

Ovalau 

Oct. 23, 1921. 

d 

3 

Taveuni, Ura .... 

Mar. 18, 1922. 

d 

4 

S. Viti Levu, Waidoi . . 

June 1, 1919. 

d 

6 

Taveuni, Ura .... 

Mar. 18, 1922. 

$ 

6 

S.E. Viti Levu, Nasinu . 

Apr. 10, 1921. 

PI. XXXIII, figs. 15, 16. 

dd 


Ia. Transitional. Further reduction of innermost part of F.W. 
pattern, but retention of mark in outer part of cell, although 
reduced in the ninth and greatly reduced in the tenth specimen. 


7 

Ovalau 

May 3, 1922. 


8 

Taveuni 

Deo. 11, 1921. 


9 

S. Viji Levu, Waidoi . . 

June 6, 1919. 

PI. XLIV, fig. 7. 


10 

Ovalau 

Apr. 30. 1922. 



II. Transitional. Innermost F.W. pattern as in la, but the 
avifonn mark in the cell absent. Similar to figs. 4r-6, and like these 
in order of increasing reduction of F.W. pattern. 


11 

Naviti, Yasawa Group . 

Oct. 13, 1921. 

d 



PI. XXXTI, fig. 10. 


12 

S.E. Viti Levu, Xasinu . 

Dec. 18-19, 1919. 

? 

13 

Ovalau 

Oct. 23, 1921. 

d 


III. Neptunia. Inner half of F.W. patternless or with faint 
traces only, and of H.W. greatly reduced in darkest specimens. 
Similar to figs. 7-9 and similarly arranged. The last six specimens 
with F.W. as dark as in figs. 8 or 9, but H.W. of none quite so 
patternless as in fig. 9. 


14 S. Viti Levu, Waidoi . . 

15 S.E. Viti Levu, Hasiuu . 


16 S. Viti Levu, Waidoi . . 

17 S.E. Viti Levu, Nasinu . 


18 

19 

20 
21 


S. Viti Levu, Waidoi . . 

Ovsdau 

8. Viti Levu, Waidoi . . 
S.E. Viti Levu, Lami . . 


ff 99 99 


May 27, 1919. 

Apr. 10, 1921. 

PI. XXXIII, fig. 17. 
June 5, 1919. 

Apr. 10, 1921. 

PI. XXXIII, fig. 18. 
June 20, 1919. 

May 3, 1922. 

June 1, 1919. 

Aug. 28, 1920. 

PL XLIV, fig. 6. 
Aug. 28, 1920. 


$ 

(J 

d 

d 

$ 

d 

d 

d 


d 
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but still retain the irregular aviform mark in the outer 
part of the cell, as in PI. XLIV, fig. 7. 

Great care has been taken to insure that the sections 
in the different tables correspond with one another, and 
for this purpose the nine specimens shown on FI. XXIII 
and the four in Ia of Table A were taken to London in 
order that the British Museum series of neptunia might 
be compared with them. 

In addition to the splendid series collected by Mr. 
Simmonds, the Hope Department possesses the female 
neptunia from Levulm mentioned on p. 616. It resembles 
No. 27 of Table B, and, like it, is very nearly as dark as 
fig. 9. Furthermore, the collection recently presented by 
Admiral Edmund Bourke contains three male neptunia, 
collected January 1893, either at Suva or Levuka. Two 
resemble fig. 7, and one fig. 8. 


Tabls B. 


Specimens of D. mdisaa neptunia in the Zoological Museum, Tring. 


I. Protoneptunia. As in Table A and similar to figs. 1-3. 


1 

Suva, Nov. 1894 : Wet 




Season. Woodford . 

Resembles fig. 1. 

? 

2 

Fiji 

>» » 2. 

<? 

3 

Fiji ...... 

» » 2. 

d 

4 

Suva (1895). Woodford 

II II 3. 

6 

Ia. 

Transitimal. As in Table A. An example is shown on 
PI. XLIV, fig. 7. 

5 

Fiji 

Resembles No. 8 of Table A. 

cf 

6 

Suva (1895). Woodford 

„ No. 8 tt 9t 

M 

7 

Suva, Nov. 1894 ; Wet 
Season. Woodford . 

Slightly darker than No. 10 
in Table A. 

Probable beak-mark on 
B.F.W. 

c? 

8 

Fiji 

Slightly darker than No. 10 
in Table A. 

? 

II. 

TrandUmud. As in Table A and similar to figs. 4-6. 


9 

Fiji 

Resembles fig. 6. 

<? 

10 

Fiji 

Between figs. 5 and 6. 
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III. 

Neptunia. As in Table A and similar to figs. 7-8. 


n 

Fiji (86) 

Resembles fig. 7. 

s 

19 

Fiji 

»» »» 7. 

(J 

wm 

Fiji 

*9 »• 

<J 

14 

Fiji 

99 99 8. 

(J 

16 

Coll. Felder (5) “ nep- 
tunia ” .... 


(J 

16 

Suva, Nov. 1894 : Wet 

Between figs. 8 and 9. 

$ 

17 

Season. Woodford . 

Fiji (86) 

Very faint trace of line 
within inner margin of 
F.W. 

Probable beak-mark on 
luF.W. 

Resembles No. 16. 

? 

18 

Fiji 

99 99 

3 

19 

Fiji 

Between figs. 8 and 9. 

3 

20 

Suva, Nov. 1894 : Wet 
Season. Woodford . 


3 

21 

Fiji 

>1 99 99 99 

3 

22 

Suva, Nov. 1894 : Wet 
Season. Woodford . 


3 

23 

Suva, XI, XII, 1894. 
Woodford . . . 

99 99 99 >» 

$ 

24 

No data 

Nearly as dark as fig. 9, 


25 

Fiji 

even in H.W. 

Nearly as dark as fig. 9, 

9 

26 

Fiji 

even in H.W. 

Nearly as dark as fig. 9, 

9 

27 

Suva, Nov. 1894 : Wet 

even in H.W. 

Nearly as dark as fig. 9, 

9 


Season. Woodford . 

even in H.W. 

9 


Table C. 


Specimens of D. mdissa neptunia in the British Museum. 


I. ProUmeptunia. As in Table A. 

n 

Fiji (Crowley) . . . 

Liehter than fig. 1, especi- 


Hi 


ally in H.W. 

9 


Fiji (Crowley) . . . 

Resembles fig. 1. 

3 

Kl 

Fiji (Godm. and Salv.). 

Resembles fig. 2, but 

3 

■1 


H.W. very dark, com- 




pared with figure. 


D 

Fiji (Godm. and Salv.) . 

Resembles fig. 3. 

3 

lA. 

Transitional. As in Table A. 


6 

Fiji (Crowley) . . . 

Resembles No. 7 of Table A. 

3 

6 

Tairuni, Mango, IX, 




1882. Woi^ord 

„ No. 8. ,, >■ 

9 
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II. 

Transitional. As in Table A. 



7 

Fiji (Godm. and Salv.) . 

Resembles fig. 4. 

J 

III. Neptunia. As in Table A. 

8 

Fiji (Godm. and Salv.). 

Resembles fig. 8. 

<J 

9 

Natova, Fiji, 25. X. 1913. 





R. Veitch. . . . 


8. 

s 

10 

Fiji (Crowley) . . . 

>» 

.. 8. 

(? 

11 

Fiji (Crowley) . . . 

*» 

„ 8. 

? 

12 

Fiji (Hewitson) . . . 


8. 

9 

13 

Fiji (Hewitson) . . . 

*> 

8. 

S 

14 

Fiji (Bego : G. and S.). 


8. 

<?<? 

15 

Suva, II-III, 1886. 





Woodford 

»» 

8. 

s 

16 

Fiji (Bego : G. and S.). 

*> 

„ 9, but 

S 



H.W. not so dark as fig. 


17 

Fiji (Hewitson) 

Resembles No. 16. 

9 


In addition to the 18 specimens tabulated above, 2 
others in the British Museum Collection are considered 
separately. 

The name claiihella was given by Butler to a remark- 
able female with the pale markings immensely developed 
and confluent over the basal area of both wings. The 
type bears “ Viti ” (= Fiji), and was purchased from the 
Godeffroy Museum in 1882. That the locality is correct is 
shown by a second female with the data “ Natova, Fiji, 
27. X. 18. R. Veitch.” It was therefore taken within two 
days of the capture of male No. 9 in the above Table C. 
Chribdla is, I believe, correctly labelled in the British 
Museum series as a female form of neptunia. If this be so, 
its female, like that of Ewploea tullicHus forsteri (pp. 619, 
620), varies in both directions — ^towards a stronger pattern 
and towards a weaker one — ^more freely than the male.* 

The second specimen, also a female, is from the Banks 
Collection. It bears the locality Fiji,” but has been 
labelled “ probably from Tonga.” The basal part of the 
fore-wing resembles fig. 9, but the distal markings are 

* On January 14, 1920, Mr. Simmoiids wrote : “I took what 
I believe to be a lovely variety of neptunia in which the greenish- 
white^ ground-colour is enormously extended, when it makes a 
beautiful insect.” There can be little doubt that this is a third 
example of daribella, and it will be very interesting to know 
whether it is a male or female. 
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very strong, and the hind-wing markings even stroimet 
than in fig. 1. The specimen, if from Fiji, supplies turner 
evidence of the superior power of variation in the 
of this race. 


D. 


Specimens of D. mdissa neptunia from the Hill Museum, Witley. 


I. Protoneptunia. As in Table A. 


1 

Tairuni, Fiji, 1882. 
[Mango. Compare 

data of No. 6, Table 
C.] 

Resembles fig. 1. 

d 

2 

Suva. Woodford . . 

>1 i» 2. 

(j 

3 

Suva 

»> » 3* 

d 

lA. 

TrantUiondl. As in Table A. 


1 

Kji 

Between Nos. 9 and 10 of 
Table A. 

d 

n. 

Trangitional. As in Table A. 


6 

Suva 

Resembles fig. 6. 

Bull. HiU Mus., Vol. i, pi. 
IV, A, fig. 3. 

(J 

HI. Neptunia. As in Table A. 


6 

Fiji 

F. W. resembles fig. 9 ; 
H.W. is between figs. 7 
and 8. 

d 

7 

Fiji 

Resembles No. 6. 

d 

8 

Fiji; Bego .... 

„ No. 0, but 

H.W. resembles fig. 8. 

d 


The whole of the specimens in the tables, with the 
additional specimens in the Hope Department, are 
tabulated on p. 637, so as to show the distribution of 
the sexes in the four sections. 

Thus, 33 out of 65 males, or are in Section III 
{neptunia), with the most reduced pattern; 14 out of 24, 
or females. At the opposite end of the scale, 

with the greatest development of pattern, the difference 
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is more striking, 17 out of 65 males, or about being in 
Section I {protoneplunia), and 4 out of 24, or J of the 
females. 


Stages In reduction 
of pattern. 

Proto- 

neptunia* 

1. Asia 
Figs. 1-3. 

Tram- 

iiiona*. 

U. Ab 
described in 
Table A and 
shown on 
PL XLIV, 
Pig. 7. 

Trans^ 
itional. 
n. Asia 
Figs. 4-6. 

Neptmiit. 
m. As in 
FigB.T-9. 

Totals. 

Sexes . . . 

(? 

$ 


9 

g 

9 

m 

9 


PI. XLin (Hope 




■ 


■ 


11 


Dep.) . . . 

3 



■ 


■ 

2 

11 

9 

Table A. (Hope 




n 


■ 




Dep.) . . . 

6 

2 




D 

7 

2 

23 

Bourke Coll, and 










Hope Dep. 







3 

1 

4 

Table B. (Tring 










Mus.) . . . 

3 

1 



1 

1 

10 

■9 

27 

Table C. (Brit. 








Ml 


Mus.) . . . 

3 

1 

1 

1 

1 


8 

D 

18 

Table D. (Hill 








M 


Mus.) 

3 


1 


1 


3 

■ 

8 

Totals . . 

17 

4 

7 

4 

8 

2 

33 

14 

89 


The greater development of mimicrj in the female 
neptunia is more convincingly proved by noting the sex of 
the specimens which resemble or most nearly approach fig. 9, 
representing the most perfect mimic hitherto seen. It is a 
female and so is the specimen from Levuka in the Hope 
Department which is nearly equal to it. The four darkest 
specimens in Table B are females, as is one of the two 
darkest in Table C, all five approaching fig. 9. 

In this, the most completely mimetic pattern attained by 
neplunia, it is the extent to which the hind-wing participates 
which becomes the chief criterion, the fore-wing having 
almost or entirely lost its internal pattern while much 
remains upon the hind. In this later stage of elimination 
the female has a distinct advantage over the male from 
the existence of sexual dimorphism — I believe hitherto 
unnoticed — ^in the species grouped by Moore under his 
geiius TirumfUa (P.Z.S., 1883, pp. 230-233). The charac- 
teristic V-hke mark in area 2 of the hind-wi^ and the 
smaller one in area 3 are, in nearly all the species, shorter 
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and often vestigial in the female. The reduction in length, 
which is accompanied by a thickening of the remaining 
portion, proceeds from the distal end and often leaves only 
the point of the V. In the species with little or no shortening 
the female marks are still distinguished by a thickening. 
In neptunia, however, the shortening is pronounced, even 
in the strongly-patterned protoneptunia form, and, in the 
most perfect mimics (fig. 9), leads to the entire disappearance 
of the marks from both areas. But this is not the whole 
explanation of the more complete loss of pattern in the hind- 
wing of this sex. The existence of the scent-pocket in area Ic 
reduces the adjacent marks of the male, which are therefore 
in this area much longer in the female of protoneptmia. 
But these marks, together with others on the basal half 
of the hind-wing, disappear or become vestigial in the 
most completely mimetic females. And yet, as regards 
the marks in area Ic, sexual dimorphism gives the 
advantage to the male — ^an advantage over-ndden by 
female variation and the pressure of selection. 

Another interesting result is the concentration of speci- 
mens at the two ends of the scale and especially in 
Section III, which contains over half of the total. It is 
probable that the examples in Sections Ia and II, the 
transitionals bridging the gap between the extremes and 
making the whole series exceedingly “ continuous," are 
in large part due to interbreeding between neptunia and 
protoneptunia. 

The table strongly suggests that natural selection is 
favouring the pattern of neptunia, especially in the 
females, and perhaps also that female variation makes 
available for selection a larger proportion of butterflies 
with reduced patterns than are produced by the males. 

The following table, unfortimately very limited because 
of the number of specimens with “ Fiji ” only upon them, 
holds out the hope that, with future material from many 
islands of the group, collected as Mr. Simmonds or Mr. 
Woodford collected it, we may be able to decide whether 
the proportion of females in Section III {neptunia) is due 
to natural selection alone or to natural selection aided 
by freer variation, also to decide whether protoneptimvi 
exists as a subspecies in any of the islands. 



Stages in redaction 
of pattern. 

I. 

Proto- 

neptunia. 

lA. 

TratuitUmal, 

n. 

Transitiimal. 

m. 

Jlfeptunia, 

Naviti, Yasawa Is. . 



1 


Viti Levu .... 

7 

3 

2 

17* 

Ovalau or Viti Levu 





(Bourke) 




3 

Ovalau .... 

2 

2 

4 

3 

Taveuni .... 

4 

1 



Mango .... 

1 

1 




All the islands mentioned in the above table, except 
Taveuni and Mango, belong to the western part of the 
group in which the marginal patterns of the Euploeas 
are best developed. In Taveuni (p. 620), the most eastern 
of these western islands, patterns transitional towards the 
dark eastern forms occur as well as the others. In Mango 
(p. 625) the Euploeas are darker than in any part of known 
Fiji except Vanua Balavu. It may be significant that in 
this island and Taveuni the seven specimens are either 
protoneptunia or transitional, with patterns ancestral as 
compared with those of the great majority of the examples 
from the other islands in the table. More material is 
wanted to test this suggestion ; but it is not unreasonable 
to suppose that the reduction of pattern, although it has 
produced mimicry of the western type of Euploeas, leads 
to no advantageous resemblance to the dark eastern type 
and has therefore not been selected. 


H. HYPOLIMNAS BOLINA L., IN FIJI AND 
POLYNESIA. 

Further evidence that West Fiji was, like East Fiji, 
mhabited by dark Euploeas is provided by a -mimetic 
female form of HypoUmnas bolina which has retained the 
appearance now lost by its models in the west. This 
niimetic female is well shown in PI. XLV, fig. 3, as well as 
m Pis. XLVII, fig. 4; XLIX, fig. 6 ; LII, fig. 3; LHI, 
hgs. 1, 2. Its dark surface, which is almost patternless 
except for the submarginal series of small white spots on the 
fore-wing, presents a remarkably close resemblance to the 
dark Euploeas of East Fiji, shown on PI. XXXI, figs. 3-«. 

.V ® Table C is included, as it is believed that Natova is 
‘a Viti Levu. 
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This mimetic female is, however, only one out of a 
considerable series of forms which have been described as 
distinct species by various authorities, especially Dr. A. G, 
Butler. The names can now be conveniently retained for 
the female forms. 

The credit of the discovery that these Polynesian butter- 
flies with so many and such different female patterns are 
all forms of one species, belongs to Mr. Gervase F. Mathew, 
F.E.S., who, on November 4, 1886, “ exhibited a number 
of specimens of Hypolimnas Bolina, Linn., from Fiji and 
other islands of the Western Pacific. They were interesting 
from the fact that many of them were bred from a single 
brood of larvae found near Levuka. The males varied in 
no way whatever, but of the females, of which forty-eight 
were exhibited, scarcely two were alike, and the difference 
between the two extremes was very great. . . . From a 
short examination of the types at the British Museum, he 
felt sure that several which had been described as new 
within the last few years were referable to this single 
species, for from this Wod were bred individuals agreeing 
with varieties from the Gilbert, Ellice, and Marshall 
islands, the New Hebrides, New Guinea, Tonga, Samoa, 
etc. The larvae were identical, fed upon the same food- 
plant, and were altogether similar in their habits. None of 
the females were found mimicking Danais Erippus. Mr. 
Mathew proposed that it might be advisable to collect 
these varieties together, and unite this oceanic race imder 
one specific name.” (Proc. Ent. Soc., 1885, p. xxvi.) 

In addition to bolina an apparently allied new species of 
Hypolimnas has recently been discovered by Mr. Simmonds 
in Viti Levu and described as H. inopinata by Mr. G. A. 
Waterhouse in Proc. Linn. Soc., N.S. Wales, xlv (1920), 
pp. 468, 469. The female is larger and more highly coloured 
on the under surface than the male. The species is 
mentioned here because it is probably mimetic of the 
males and male-like females of bolina', but whether the 
close resemblance between the patterns is due to afiBmty 
or mimicry or both together is a subject for future in- 
vestigation. H. opincUa appears to be common where 
Mr. Simmonds discovered it in the rain-forests (206-500 ft.) 
of south-east Viti Levu,* for he wrote on January 27, 1920, 
of a week-end at Waidoi — “ I saw about ten of the new 

* Mr. Waterhouse records that a male was also taken by Mr. E. J- 
Goddard at Nasogoto, Naval, Fiji. 
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HypdUmnas, but all were badly damaged. I only took 
two ” ;*and again on March 16, 1921 — “ The specimen came 
from the rain-forest above Waidoi where it was not un- 
common but most difficult to catch.” We may hope that 
the life-history will soon be made out and its true affinity 
discovered. 

(a) Invasion of Fiji and Polynesia hy H. bdinafrom the 
West and the Changes undergone in the new Home. 

There can be little doubt that the invading bolina 
belonged to the race now inhabiting the south and south- 
east islands of the Malay Archipelago, and north Australia — 
a race whose predominant female form is generally known 
as nerina F., resembling PL XLV, fig. 2, but with larger 
white and ^dish marking. The suggestion that this 
form arose in Celebes, as a mimic of Danaida chionippe 
Hiibii., was made by the late Col. Charles Swinhoe (Journ. 
Linn. Soc. Lond., ZooL, xxv (1896), pp. 342, 343) ; and no 
other model, except this or some allied island race near 
D, malayana Fruhst.,* is likely to be proposed for it. The 
difficulty remains that the model appears to be com- 
paratively rare and is certainly restricted in range, while 
the mimic is extremely common and wide-ranging. It 
is possible, however, that the Danaine was formerly 
abundant in the locality where the nerina female was 
evolved, and that the acquisition by mimicry of a con- 
spicuous type of warning pattern was advantageous to an 
independently distastefffi Mullerian mimic (cf. pp. 647, 
648), and facilitated its spread into areas far outside the 
ra^e of its model. It is even possible that the model is 
still abundant in the original area unvisited by collectors, 
or that it is neglected because it is so common. 

The hypothesis that the pattern was originally mimetic 
and has spread beyond its model gains in probability when 

^ * Fruhstorfer regards malayana as a race of Z>. affinis but 
“ almost worthy of specific rank ” (Seitz, ix, p. 201). His experience 
with malayana supports the opinion that the Danaine model of the 
nerina female, though hitherto barely noticed, may still be abundant : 
— ‘ For a decade only one male was known ” and even its supposed 
locality, the Malay Peninsula, was doubtful. Nevertheless, he 
found the butterfly fairly numerous at Bangkok (f.e.). Fruhstorfer 
gives the locality of cManippe as Timor, and, from his description 
the series of Danaines in the British Museum, it is evident that 
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the history of the most western form of boUna is taken into 
account. In India, Burma, etc., the female is the well- 
known form, mimicidng dark, white-bordered Euploeas with 
patterns of the core and coreoides type. Three of the models 
from South India are represented by Maj. Moulton in 
Trans. Ent. Soc., 1908, pi. xxxiv, 1-3, 6-8. But 
boUna with this well-marked t 3 me of mimetic female has 
also spread a long way beyond the range of its models. It 
was discovered in Socotra by W. R. Ogilvie Qrant in 1899 
(Bull. Liverpool Mus., ii, (1900), p. 10). A small male of 
the wet-season form, taken between July 1900 and March 
1901, in Mauritius, by Capt. J. B. G. TuUoch, exists in the 
British Museum Collection. I have also been informed by 
my friend Mr. J. A. de Gaye, F.L.S., that he took the male 
on the shore at Cassis, Mauritius, in December 1902, and 
that he gave the specimen to the late Col. N. Manders ; also 
that the female was taken in the island six months later, 
at Val Ory, Moka, by M. Reynard.* 

The Indian race of bolina was, so far as I am aware, first 
seen in Madagascar, in Feb. 1903, by Mr. de Gaye, who 
captured both male and female examples in the garden of 
the British Consulate at Tamatave. The specimens were 
given to the Carnegie Library in Mah6, Seychelles. The 
butterfly was then taken by Archdeacon KesteU-Comish, 
now Bishop of Madagascar, in January 1911 (Proc. Ent. Soc., 
1916, p. xxiii). Since that date its increase in the district 
where it appeared in 1911 — ^Mahanoro, on the east coast— 
has been very rapid {ibid., 1915, p. Ixi; 1916, p. xxi). M. 
Charles Oberthiir, who has had such a long and intimate 
experience of Lepidoptera from Madagascar, had never 
seen an example of bolina from the island until his brother 
received it from the southern area in May 1920 {ibid., 1920, 
p. Iviii). 

The observations recorded above supply abundant 
evidence of the power to spread and increase possessed by 
H. bolina. Even more convincing is the island racef 

* These three Mauritian records of bolina are evidently the same 
as those published by the late Col. N. Manders (Trans. Ent. Soc., 
1907, p. 442). Capt. Tulloch’s specimen in the B.M. is briefly 
mentioned, the date of Mr. de Gaye’s male given as Feb. 1906, aM 
a female horn the Moka district (evidently M. B6ynard’s) stated 
to be in the Fort Louis Museum. , . 

tThis subspecies has not been described. In the hope tcai 
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established on the Chagoa Islands in the Indian Ocean, far 
to the north-east of Mauritius, Bourbon and Eodriguez. 


more attention will be paid to it and a search made for transitional 
forms and for the Euploeine model, a short description is here 
given. 

HypoKmnaa bolina euphonoides n. 8.-8p. — Female. — The oblique 
white bar of the fore-wing either very narrow or (in one example out 
of three) broken up into separate small spots. An extensive, 
iridescent blue suffusion spreads over a broad area round the narrow 
oblique bar of two specimens forming, in one of them, a very 
prominent feature. In the hind-wing there is a marked develop- 
ment of the marginal and submarginal pattern, and the chief mark 
{yellowish in two examples) is prolonged, narrowing, towards the 
anal angle. 

Male. — The two specimens in Brit. Mus. differ from the Indian 
males in the blackness of the general tone of the under surface, 
especially in the marginal area of the hind-wing. 

Types : d $ iu Brit. Mus. Coll. The tj is Xo. 1 below. The 9 
(No. .5 helow) resembles fig. .3 in Trans. Linn. Soc. Lond., Ser. ii, Zool., 
vol. xiii, pi. 17, and is probably the specimen there represented. 

The effect of the above- described development of pattern in the 
female is to produce a striking resemblance to Eupioea evphon F., at 
present only known from Mauritius. In the fore-wing this likeness 
is increased in one specimen by the breaking up of the oblique bar 
into spots. Upon the wing the area of iridescent blue would probably 
resemble the corresponding part of the fore- wing of euphon. 

Prof. T. Bainbrigge Fletcher (ibid., p. 291) states and Commander 
Walker quotes in Proc. Ent. ^c., 1919, p. cxii, that the Chagos 
females of bolina resemble those from Palawan in the Philippines. 
Being unable to visit the British Museum at the time I asked Capt. 
Riley if he would compare the females from these two localities. He 
has very kindly sent me the following list of the Chagos specimens, 
together with the results of the comparison he has made. 

■‘1. <J- Chagos Is. He Anglaise. 31.5.1905. T. B. Fletcher. 

•‘2. 5, „ „ 

“3. (J. „ ‘ J.S.G.’ (in IVLS. J. Stanley Gardiner), no 

date. T. B. Fletcher. 

“4. $. Chagos Is. He Boddam. 3.6.05. T. B. Fletcher. 

“5. 9- „ Peros Banhos, He du Coin, 25.6.05. T. B. 

Fletcher. 

“ All 3 9? from Chagos Is. have the submarginal white dots well 
developed. Nos. 2 and 4 much as in Palawan 99> b. larger than 
in Palawan 99- The transverse white band just beyond cell of 
F.W. is very variable — as in Palawan 99- The H.W., however, is 
much paler than in any Palawan specimen we have, the white discal 
patch being produced towards anal angle so as to form quite a 
distinct band rather than an oval patch.” 

The differences described by Capt. Riley, and especially the band- 
like modification of the chief H.W. mark, are such as to promote 
strongly the resemblance to euphon. 

Prof. T. B. Fletcher states (ibid., pp. 290, 291) that altogether 
14 (J(J and 5 99 were taken in the Chagos group, and he quotes the 
TRANS. ENT. SOC. LOND. 1923.— PARTS HI, IV. (APRIL ’24). UXI 
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This race must have reached these islands long ago, for the 
female form is different from any other in the known range 
of bcHina, being an evident mimic of Euploea euphcm F., 
now only known in Mauritius, but mimicked by the female 
of Pa/jpilio phorbanta L. in Bourbon,* and therefore formerly 
a resident in that island. A glance at the map of the 
Indian Ocean at once su^ests that this Oriental Euploea 
and E. mitra Moore, of the Seychelles, reached their present 
localities by way of the Laccadive, Maidive, and Chagos 
groups and the islands between them; thence westward 
and south-westward by many other scattered islands. 
The route of the invading euphon clearly passed through 
the Chagos Group, and it is not an extravagant exercise of 
the imagination to see in the race holina euphmoides the 
persistent effect of its residence in these islands. It is but 
an extension of the hjrpothesis advanced by Col. Manders 
to account for the phenomena in Bourbon, although he 
also si^gested a special cause for the model’s disappearance, 
viz. the accidental introduction by the sugar-planters of 
the competii^ Euploea goudoti Boisd. 

It is possible that euphon still exists in some of the 
immense number of islands referred to above, or it may be 
that it has now disappeared after a residence long enough 
to have acted as the model for the female holina in the 
Chagos Islands. Dr. G. C. Bourne, F.R.S., states that the 
greatest elevation reached in Diego Garcia is from 25 to 
30 ft. (P.Z.S., 1886, p. 331), indicating conditions which, 
as in the Pacific, may be unfavourable to the permanent 
residence of a Euploea, but not to H. holina. But the 


following localities : Salomon Atoll, Peros Bonhos, Diego Garcia 
and Egmont Atoll. 

Commander Walker (?.c.) speaks of Dr. G. C. Bourne’s captures 
of H. bolina in Diego Garcia, but although this species is included 
in the list of butter&es in P.Z.S., 1886, p. 333, 1 have no doubt that 
H. misippm L. was intended. The two names have often been 
confused; and the male butterfly presented to the Hope Depart- 
ment by Dr. Bourne is misippus. It was taken Dec. 22, 1885, and 
the captor remembered that it was pursuing a butterfly with a very 
different appearance, evidently the mimetic female. It is an addition 
to the species hitherto recorded from the Chagos Is. 

• Also mimicked by Salamia augusHna Boisd., formerly known to 
exist in Mauritius and still to be found, although very rare, m 
Bourbon. For this and the mimicry of Pap. phorhanta, female, 
see Proc, Ent. Soc., 1908, pp. iv-vii, xlii-xliv and references there 
given. 
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great need is further careful investigation of these islands, 
an investigation almost certain to throw further light oh 
the Chagos race of bolina, even if its model has now entirely 
disappeared from the track by which it reached the western 
side of the Indian Ocean. 


Eetuming to the invasion of Fiji and Polynesia by 
H. bolina with a predominant female of the nerina form, 
it will be found that in Australia, and wherever nerina 
occurs in the Malay Archipelago and the associated island 
groups, the amount of “ nerina red ” in the fore-wing of 
the female varies greatly in extent and in tint, passing 
usually from red to orange as it covers a larger and larger 
area ; furthermore, that the chief mark of the hind-wing is 
often bordered externally with orange, the amount varying 
from a narrow to a very broad edging, occasionally passing 
inwards and replacing the white patch. A female form 
in New Caledonia, with great extension of orange in the 
fore-wing and, in the hind, of the white patch, with a 
broad border of orange externally, narrow basally, was 
described by Dr. A. G. Butler as pulchra (P.Z.8., 1874, p. 281, 
pi. xliv, fig. 2). Its pattern, as suggested by the author, 
resembles the alcippus form of D. chrysippus, and it helps 
us to understand the origin of the mimetic female in the 
closely allied H. misippus L. It is possible that pulchra 
may have gained some advantage by its very rough 
resemblance to D. petilia. However this may be, there is 
little doubt that in Fiji and Polynesia a further great 
development of orange, starting from a form resembling 
pulchra, led to the most remarkable of all known female 
forms of bolina, viz. the orange or yellow, occasionally 
nearly white, female named pallescens Butl. (PI. L, figs. 1, 2), 
well known in Fiji, the Friendlies, and probably some other 
Polynesian groups. But we are also obliged to assume that 
nerina itself was present as an invader, for in all parts of 
Polynesia traces of the “ nerina red,” and sometimes the 


complete pattern, although in a somewhat reduced form, 
are liable to appear. 

No Euploeine model, except the forms of heldta (p. 580), 
is known, and probably no other has ever existed, in the 
great majority of the Polynesian groups, and we find that 
the females of bolina, as they spread eastward, tend to 
lose their polymorphic forms and resemble the male pattern, 
a tendency especially marked in the Societies. But even 
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here «mwa-like forms exist. The first few Tahitian 
examples received irom Mr. Simmonds were male-like 
(Proc. Ent. Soc., 1920, pp. Ixxii-lxxv), but a later and much 
larger consignment of bred specimens included several with 
the reduced nerina pattern. 

In Fiji, with four species of Euploea, it has already been 
stated (p. 639) that there is a beautifully mimetic female * 
bolina, probably derived, by suppression of markings, from 
one of the male-like forms. 

All the female forms of bolina in Fiji and Pol 3 Tiesia may, 
I believe, be classified in three sections : — 

A. Non-mimetic forms derived from the nerina pattern, 
either directly, or more commonly by a continuation of 
the changes begun in pnlchra. 

B. Male-like forms. 

C. The mimetic euploeoides derived from a male-like form. 

It will also be shown that the forms in one section 

commonly exhibit traces of patterns which fall into another 
section. The attempt to carry the classification further 
under heads A and B, with full references to the coloured 
plates, will be found on pp. 652, 653, in the part of this 
memoir which describes the families of bolina bred by 
Mr. Simmonds. 

(b) The lAf e-history and Habits of H. bolina in the Pacific, 
discovered by G. F. Mathew and J. J. Walker. 

The beautiful plate (XLV) representing the life-history 
of the Fijian bolina has been reproduced from a coloured 

* I propose the name euploeoides for this mimetic Fijian form 
which may perhaps be found in other Pacific islands where E. 
boisduvalii simvMndsi occurs, or formerly existed, 

Euploeoides n. female f.— Characterise by the suppression of the 
chief marks, the obscurity of the marginal pattern, and the retention, 
in the fore-wing, of the series of small submarginal white spots, 
parallel with the outer margin, and culminating in two subapicai 
spots, of which the first is much larger than the others and the 
second (nearest to the costa) rather larger. 

^It will be observed that this mimetic pattern has been entirely 
evolved by suppression or reduction of markings. 

Tjfpe $, No. 2 (p. 661) in all-female Family 7, of female parent 
W. from Kandavu, Fiji. Hope Dept., Oxford University Museum- 

This female form is very liable to eiAibit traces of the patterns M 
other forms. It is represented pure on PI. XLV, fig. 3 ; combmm 
with a trace of “ nerina. red ” on PI. LIII, fig. 2 ; of orange 
on PI. LII, fig. 3; of chief marks, fuscous on F.W., blue on H-"''’ 
on PI. XLVII, fig. 4 ; of the F.W. mark alone on PI. XLIX, fig- ®- 
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drawing kindly lent to me by Mr. Getvase F. Mathew. “ It 
was,” as he has written, “ difficult work having to do my 
painting on the ward-room table of a small ship, where the 
light was often very bad, and interruptions frequent. 
My own cabin was far too dark. The two females are 
fibres of the most common form of that sex. I think they 
were about equally numerous.” 

Mr. Mathew has also kindly looked through his notes * 
made at the time, showing that he captured or observed 
the butterfly or its larvae in the following Pacific islands 
in addition to Fiji : — 

Funafuti, Ellice Islands, May 29, 1883 — larvae. 

Matthew I., Gilbert Group, June 9, 1883 — larvae. 

Pitt I., Gilbert Group, June 10, 1883 — the only butterfly 
seen, also larvae. 

Majuro I., Marshall Group, June 16, 1883 — the only 
butterfly seen. 

Jaluit, Marshall Group, June 19, 1883— butterfly 
abundant and larvae numerous. 

Kusaie, Caroline Islands, June 28, 1883 — butterfly 
plentiful at Kusaie and Ponap^. 

Norfolk I., May 28, 1884— present in a collection 
received from the island. 

Apia, Samoa, June 20, 1884 — many bolina : the females 
varied a good deal. Also at Pango Pango, June 26. 

Tonga, July 7 and 8, 1884 — bolina noted on both days, in 
great numbers on the 8th. 

Ne afo, Vavua L, Tonga Group, July 18, 1884 — bolina 
plentiful and the females varied excessively. 

“ For some of the islands visited I made no note as to 
whether it occurred or not, though I am pretty sure it did. 
-G.F.M.” 

Mr. Mathew has also kindly summed up his experience 
of H. bolina in the Pacific in these words : — “ Bdina was 
the commonest and the most widely spread butterfly 
among the islands of the Pacific I visited. It was a great 
favourite of mine, and was a very fearless insect. In the 
heat of the day they were fond of hiding themselves on the 

* These notes were in part published by Mr. G. F. Mathew in 
Trans. Ent. Soc., 1888, pp. 149-161, together with an account of 
the habits and life-history of the Polynesian H. bolina. It is there 
wcoried that the egg is yellow and that the larva feeds on two 
species of Sida and “ a convolvulus ” ; also, as Mr. Mathew believed, 
on “ various species of Porlulaceae.^' 
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undersides of leaves by the sides of tbe footpaths through 
the woods, and when one passed they would dash out 
almost into one’s face. When sitting feeding on flowers 
the females were so tame they would almost allow one to 
stroke them — ^but the males were more wary.” 

Commander Walker, who has also had a very wide acquain- 
tance with this butterfly in the Pacific and has published 
many notes on it in the Entomologist’s Monthly Mftgfl 7ino 
has read Mr. Mathew’s account and tells me that it entirely 
describes his own experience. The habits, as observed by 
both naturalists, strongly suggest that the butterfly is 
specially protected, and that the ^uploeo-like female is a 
Mullerian mimic. This conclusion receives further support 
in the migration of the mimetic forms of bdUna into 
areas far removed from their Euploeine or Banaine models 
and their rapid increase and predominance in these areas 
(pp. 641, 642). 

Mr. G. F. Mathew was on H.M.S. “ Espiegle ” at Fiji, 
when he first found the larvae of bolina in a valley near 
Levuka, Ovalau, on June 13, 1882. He has kindly ex- 
tracted the following note from his journal, referring to 
that date : " I noticed plenty of D. erippus \plexippus], 
together with their larvae; D. [H.] bolina and I believe 
their larvae, for I discovered a spiny larva somewhat 
similar to that of A. aglaia feeding in plenty upon an 
unknown shrubby plant.” 

On the following day Mr. Mathew observed that these 
larvae “seemed to be somewhat crepuscular in their 
habits, for I noticed that they ascended their food-plant 
and became much more conspicuous towards sunset. I 
boxed a couple of dozen of the largest ones and also 2 
pupae which I found hanging low down on the plant.” 
On June 22, at Aneiteum, in the New Hebrides, a male 
bolina emerged from a pu|ffl. of which the larva had been 
collected in Fiji, thus proving the correctness of Mr. 
Mathew’s surmise. 

The food-plant was “ a common little shrubby-looking 
plant with yellow flowers which grew in clumps along the 
beach just beyond high-water mark.” Mr. Mathew after- 
wards found the larvae feeding on allied plants with similar 
habits, at Funafuti, Matthew I., Pitt I., and Jaluit, Marshall 
Islands. 

I submitted the coloured drawing of the plant, reproduced 
on Plate XLV, to my friend Dr. 0. Stapf, F.E.S., of Kew. 
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He kindly wrote, October 20, 1923 ; “ It is no doubt a 
Malvacea and very probably a species of Sida. Beyond 
that I would not go. There are very many species of Sida 
spread all over the tropica, and not a few are regular weeds 
which may turn up anywhere. There are few Sidas 
recorded from Fiji, and they are distinct from your plant ; 
nor have I found any specimens in our Malayan and Indian 
covers to match the drawing.” 

The Botanical Department of the Natural History 
Museum was next consulted and, with the kind help of 
Dr. A. B. Eendle, F.E.S., and Mr. E. 6. Baker, the plant 
was identified as Sidafallax Walp., although the herbarium 
specimen which agreed with the drawing was not from 
Kji but another Pacific group. It appears that collectors 
of plants often adopt the same procedure as that of many 
entomologists, and neglect the most interesting and success- 
ful species, because they are the commonest ! All my 
botanical friends agreed that the number of petals (which 
should have been five), shown on PI. XLV, was due to 
inadvertence or to the fact that the drawing was made 
from an exceptional variety. 

Commander Walker discovered the larvae at Fatou- 
hiva, Marquesas Islands, March 10-11, 1883 (E.M.M., 
Vol. 20, 1883-4, p. 92), only a few months after Mr. Mathew, 
and he has kindly allowed me to make use of the unpublished 
description in his journal. It was written with the living 
larva before him within three months of his first sight of it. 
In this period he had also made its acquaintance in Tahiti 
and Eimeo (Societies) and in Aitutaki (Cook Is.). 

“ General aspect that of a Vanessa or Argynnis larva. 
Length from If to more than 2 inches : cylindrical, rather 
stout, a little attenuated in front. Head a little larger 
than 2nd segment, deeply bifid at top, and bearing, on 
each lobe, a long, blacldsh spine pointing upwards and a 
little forwards : colour light reddish-brown or bumt-sienna. 
Body deep brownish-black, with a rather well-defined, 
iire^ar, subspiracular, longitudinal stripe on each side, 
light bumt-sienna colour : legs and prolegs of the same tint. 
Segments 3 to 12 bear eight ochreous-orange, slightly 
branched spines about ^ inch long, rigid and somewhat 
irritating when handled : segment 2 has only two short 
spines on either side. Spiracles black, surrounded with 
ochreous-yellow. Specimens from Aitutaki are much 
suSused with ochreous-brown. 
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“ Feeds on a common weed (of the order Malvaceae), with 
nettle-shaped leaves and small yellow flowers. 

“ Pupa not very unlike that of Vanessa io, but larger and 
stouter : palpi-cases rather distinct, front of thorax very 
convex, with a strong, toothed, lateral crest. Abdomen 
very stout and rather abruptly truncated, bearing 5 
longitudinal rows of sharp-pointed tubercles, the outer ones 
only distinct on the anterior segments. Anal appendage 
rather short and stout. Colour dark, dull, umber-brown, 
irregularly blotched wdth a lighter and more ochreous tint, 
especially on the wing-cases. 

“ It remains in the pupal state rather less than a fort- 
night.” 

Commander Walker at once recognised the Fijian larva, 
drawn by Mr. G. F. Mathew (PI. 3GjV), as similar to the 
form in Aitutaki : those from further east in the Marquesas 
and Societies were much darker. 

The colour differences between larvae from different 
localities is very interesting and has been insufficiently 
studied. Trusting to memory, I believe that the larvae of 
Pyraineis atalanta L., found feeding on Mallow as well as 
nettle at Tenerife in March 1888, were far more commonly 
of a cream-colour than they are in England — a difference 
perhaps analogous to that of H. bolina in different parts of 
the Pacific, the two butterflies being closely allied, as a 
glance at the larvae and pupae on PI. XLV will suggest. 
The colour differences between the two pupae drawn by 
Mr. Mathew are probably due to a susceptibility to their 
surroundings, such as is known to exist in certain Vanessidae 
and at least one Argynnid. 

Mr. H. AV. Simmonds informs me that in Fiji the eggs 
are green or yellow, but not so deep a yellow as those of 
Hypolimnas antilope. Two females bred from green eggs 
taken on Vanua Balavu are male-like forms, with pre- 
dominant white on the chief marks ; two from yellow eggs 
found on the same island are the mimetic euploeoides form, 
with the chief mark of the hind-wing indicated by a bine; 
iridescence. The association of the female forms with 
the Qcflpurs of the eggs is probably accidental, but it 
would^te interesting to repeat the experiment on a large 
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(c) Families of H. bolina. Bisexual and AU-femah, Bred 
from known Female Parents from different Fijian Islands, 
by Hubert W. Simmonds. 

Mr. Simmonds’ notes on the number of the all-female 
families bred by him and the prevalence of females in the 
Suva district have been published in Proc. Ent. Soc., 1923, 
pp. ix-xii. Mr. 6. F. Mathew has also written on the 
same subject : — 

“ I must have bred several hundred, and of course a 
number were given their liberty. I remember that the 
females were greatly in excess of the males, as they were 
in the various localities where they occurred.” 

The following extracts from Mr. Simmonds’ letters 
describe his attempt to determine, for Taveuni, the pro- 
portions of the sexes and of the female forms, by the only 
really satisfactory method. 

March 24, 1922. — “ Whilst away I endeavoured in 
Taveuni, where bolina is abundant,* to pick up as many 
larvae as possible and breed them out, thus showing the 
average of the various forms to some extent, w’hich cannot 
be done otherwise, as collecting is always selective. I am 
now breeding these, and hope to forward all males and 
females by the next mail.” 

April 10, 1922. — “ I had bad luck in regard to my larvae 
of H. bolina which I had picked up in Taveuni, ants clearing 
off all that had not pupated (some 50 or 60) one night ; so I 
now send the few that emerged, and all these are dark. 
Doubtless this is the prevailing type in Taveuni.” 

Before recording the families of bolina bred by Mr. 
Simmonds it is necessary to attempt to classify the female 
forms. All the forms included in the seven Fijian families 
appear in the table on pp. 652, 653, together with a reference 
to the figure or figures on the coloured plates by w’hich each 
form is represented. Mr. Simmonds’ success has been so 
great that I believe nearly every form in Fiji and Poljmesia 
will be found figured on Plato XLVI-LIII. The exceptions 
are chiefly transitional forms, other than the many here 
represented, and also races distinguished, like that from 
the Societies, by the colour of the imder surface. 

In the western race of bolina from continental India the 
seasonal differences are well marked, and are retained by 

* Mr. Simmonds also wrote on Jan. 2, 1922, of the abundance of 
w/ino in this island. 
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the invaders into Madagascar (Proc. Ent. Soc., 1915, p. Ixi ; 
1916, p. xxi). The dry-season specimens of both sexes are 
larger with the under surface pattern blurred and lacking 
the conspicuous white marking of the wet season. The 
TtiaTkinga exist, but in a very reduced and obscure form. 
Furthermore, on the male upper surface, the chief marks, 
especially of the hind-wing, are bluer, often entirely 
blue, in the dry season, while, in the wet, they consist of a 
large white patch which is merely encircled with blue. Inliji 
and Polynesia these characters exist, but are not regularly 
correlated as they are, for example, in India. It is interest- 
ing, however, to note that of the male-like females (B) in 
the following table, one group (I) possesses this last- 
mentioned feature of the wet-season male, the other (II) 
that of the dry. 

Fijian and Polynesian Female Forms op H. Bolina. 

A. NON-MIMETIC (in Fiji and Polynesia). 

I. .^enna-like (= elliciam Fruhst.). Resembling the (J-like $ form 
B.I., but with the addition of a conspicuous red or orange 
patch in areas 1b, and 2 of F.W. (LIII,* 3) ; often also in- 
vading 1a (XLV, 2). Traces of this mark {“nerina red”) 
often occur combined with other patterns (XL VI, 3, 4: 
LI, 4: LIII, 2). 

II. Wings bright orange or yellow, dark at the bases. 

(a) Chief mark white and prominent on F. and HM. 

(= palleecens Butl. — h, 1, 2), 

(b) Chief mark obsolescent or absent (L, 3). 

III. Wings dusky orange, dark at the bases. 

(a) Chief mark of F.W. white (XL VIII, 2; XLIX, 2, 3, 4; 
LI, 1, 2). 

(b) Chief mark of F.W. orange (XLVIII, 1, 3; XLIX, 1; 
L, 4 ; LI, 3). 

IV. Dark wings bordered with orange chiefly developed at apex of 

F.W. 

(a) Chief mark of F.W. white (= montrouzieri Butl.— 

XLVII, 2). 

• (b) Chief mark of F.W. orange (XLVII, 1 ; LI, 4). 

“ PL’* and “ fig.” are omitted from the references in this table. 
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B. MALE-LIKE. 

I. White predominant in chief mark of H.W. Blue, if present, 
restricted to border (= naresi Butl. — XL VI, 4; XL VIII, 4; 
LIII, 4). 

II. Blue strong or predominant in chief mark of H.W. 

(a) Chief mark of F. W. white and conspicuous (= thotnsoni 
Butl. and mosdeyi Butl. — XLVII, 3 ; XLIX, 5 ; 
LII, 1). 

(b) Chief mark of F.W. obsolescent; pattern transitional to 
euploeoides (p. 646 note — XLVI, 1, 3). Here also 
comes murrayi Butl. (XLVI, 2; LII, 2). 

C. AHMETIC. 

Dark and nearly patternless except for the submarginal white spots 
of F.W. The female form euploeoides (XLV, 3; XLVII, 4; 
XLIX, 6; LII, 3; LIII, 1, 2). 


Before describing the bred families of hoUna it will be 
convenient to give references to the descriptions of Brit. 
Mus. types included in the table, and to clear up, as far as 
possible, the uncertainty which prevails as to the locality 
of some of them. 

Elliciana, described by Fruhstorfer as a “ very small, melanotic 
form ” from the Ellice Is. (Seitz, ix, 553), resembles LIII, 3. Type : 
$• 

The $ type of pallescens is labelled “ Solomon Islands,” evidently 
in error. It is briefly described and figured, as a var. of bolina from 
the “ South-sea Islands,” by Butler in Brenchley’s “ Cruise of the 
Cura(oa,” 1873, p. 468, pi. xlviii, figs. 3, 4. Two examples are stated 
to exist, in British and Maidstone Museums. The name pallescens 
first appeared, with a reference to the previous description and 
figures, in Butler’s paper P.Z.S., 1874, p. 282, No. 47, where the 
erroneous locality is given. The cruise had included Polynesia and 
Fiji, and there is no doubt that the specimens came from either one 
or the other — almost certainly the latter. 

Monlrouzieri Butl. (P.Z.S., 1874, p. 281). Types ; cJ, New 
Hebrides; $ “Navigators Island” (sic). The $ type, with three 
other $ bolim similarly labelled, was recorded in 1851 as part of a 
collection said to come from this locality, and received at some 
earlier unknown date; but the specimens certainly have nothing 
to do with the “ Navigators’ Islands,” an old name for the Samoan 



654 


Prof. Edward B. Poulton on 


Group. The Samoan bciina are very small, and these very large 
for Polynesia. There is no doubt that they are correctly placed with 
specimens from the Cook Is. (Rarotonga, etc.) in Brit. Mus. Coll. 

Naresi Butl. (Ann. Mag., Nat. Hist., Ser. 5, vol. xi, p. 414). Types ; 
(J $, Tougatabu. 

Thtymaoni Butl. and mosdeyi Butl. (Ann. Mag. Nat. Hist., Ser. 5, 
vol. xi, p. 414). Types-. $ thomsoni, J $ tmseleyi, Tongatabu; 
$ thomsoni, Kandavu, Fiji. Both have ,J-like $$ with differences of 
pattern which, for such a variable species, are very slight. Thomsoni 
stands, as it is described earUer on the same page. Fmhstorfer 
quotes this form, named in honour of the great naturalist of the 
“Challenger” who moved Peripatus into its true sub-kingdom,— 
morseleyi ! (Seitz, ix, p. 553). 

Murrayi Butl. (Ann. Mag. Nat. Hist., Ser. 5, vol. xi, p. 413). 
Types : <J $, Kandavu. 


The following seven families are arranged in the order 
already adopted for the Fijian islands (pp. 611-627), 
beginning with Viti Levu. 

Fam. 1 . — Small all-female family of fetnale parent Z, captwed 
at Suva, July 1921. 

(Plate XLVI. Nat. size.) 

The female parent, which is much worn, especially in the 
fore-wings, resembles fig. 3. It is a dark form which still 
retains indications of the central blue iridescence of the 
hind-wing and the white submarginal spots of the fore. 
The under surface is also apparently very similar. The 
specimen shown in fig. 3 was marked “ as parent ” by Mr. 
Simmonds. 

The family contained five females, one of which, resem- 
bling the parent and therefore like fig. 3, was retained by 
Mr. Simmonds. 

Four out of the five — ^figs. 1-3 and the last-mentioned 
female — are the mimetic eupheoidea form combined with 
elements from other patterns ; fig. 1 , with the chief mark- 
ings blue, those of the hind-wing resembling the fom 
thomsoni ; fig. 2, with the added elements much obscured, 
resembles murrayi', fig. 3, with slight blue patch in hind- 
wing, also exhibits traces of “ nerina red ” in fore-wing. 
The female represented in fig. 4 is the male-like female 
naresi but with emphasised white patches and a trace o 
the “ nmna red.” 
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The specimens emerged in the following order : — 

Aug. 5. — The female represented in fig. 4 

]> 6. „ ., „ 3 

]> 8 . „ „ „ 2 

Q 1 

jj if if if 

It is noteworthy that the form represented in fig. 1 
possesses the chief marks of the male dry-season form, 
fig. 4 the chief marks of the wet, but over-emphasised. 

In the following families the offspring which most closely 
resemble the form of the female parent are placed first and 
the remainder in a series which departs further and further 
from her pattern, thus following the arrangement of 
Plates XLVII-LIII. Hence Patterns A, B, C, etc., do not 
correspond in the different families ; for A always represents 
the nearest approach to the female parent, and these parents 
differ widely from one another. Each pattern is, however, 
brought into relation with the table on pp. 652, 653. 

Fam. 2. — All-female family of female parent Y, capkired at 
Suva, My 9, 192L 

(Plate XLVII. Nat. size.) 

The female parent, which is much worn, resembles 
fig. 1. It is near the form montrouzieri, which, however, 
has the fore-wing oblique bar white and more extensive blue 
in the centre of the hind- wings, in both respects resembling 
fig- 2. 

The family is divided into the forms represented on PI. 
XLVII, as follows. The year 1921 is of course to be under- 
stood for the emergences. 


I’attern A. 


Family. 


1. — Female shown in fig. 1 : emerged Sept. 2, 1921 (omitted 

below). 

2. — Female resembling fig. 1 : emerged Aug. 28. (“ Y. 1.”). 

3- .f „ „ Aug. 29. 

4- ,, „ „ „ Aug. 30. 

„ „ „ but without orange and nearly 

without blue in centre of hind- wing : emerged Aug. 28. 
(“ Y. 1. Intermediate.”) 

®- — Female like No. 6 : emerged Sept. 2. 
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Pattern B. 

7. — ^Female shown in fig. 2: emerged Aug. 29. (“ Y. 1.”) 

This is the form montrouzieri, but with less development 
of orange than in the type. 

8. — Female resembling fig. 2 : emerged Aug. 27. (“ Y. 1.”) 
Pattern C. 

9. — ^Female shown in fig. 3 : emerged Aug. 30. 

This appears to be the form nareai in the fore- wing, and 
thomaoni in the hind. 

10. — ^Female resembling fig. 3 : emerged Aug. 30. 

11. „ „ „ but with less blue in hind- wing 

centre : emerged Aug. 31. 

Intermediate between C and B. 

12. — ^Female resembling fig. 3, but oblique fore-wing bar clouded 

over with scattered dark scales : emerged Aug. 28. 
(“Y. 3.”) 

This approaches the form murrayi, but the markings 
are more reduced. 

13. — Female like No. 12 : emerged Aug. 30. 

Pattern D. 

14. — ^Female shown in fig. 4 ; emerged Aug. 30. 

This also approaches the form murrayi, but with 
pattern still further reduced. It is seen to be the 
euploeoides mimetic form with traces of the murrayi 
pattern added. 

15. — Female like No. 14 ; emerged Aug. 28. (“ Y. 3. As 2, but 

darker.”) 

Mr. Simmonds retained for breeding three females, one 
of each of the three types “ Y. 1.” “ Y. 2,” and “ Y. 3 ” 
intended to be indicated on some of the specimens. Un- 
fortunately “ Y. 2 ” was accidentally lost in manipulation, 
or omitted, probably from Pattern B, “ Y. 1 ” being 
inadvertently written on specimens of the latter. The 
fact that No. 5 is labelled “ intermediate ” supports this 
interpretation. It is possible, however, that “ Y. 2 was 
intended for Pattern C. The label on No. 15 probably 
indicates that it was similar to the second specimen (No. 12) 
of Y. 3, but darker. We can only conclude that, of the three 
additional specimens, one had Pattern A or B, one Patt^ 
B or C, one Pattern D or intermediate between it and t. 
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The family gives approximate equality between the 
presence and absence of the oiange-biown colour. 

One of the females retained by Mr. Simmonds laid sixty 
or seventy parthenogenetic eggs, but all were infertile. 

This family was somewhat larger than the above numbers 
indicate, for Mr. Simmonds wrote on Sept. 10, 1921 — " In 
the three biggest families I have retained the last few to 
emerge irrespective of which form they took.” The two 
other families to which these words apply are apparently 
6 (X) and 7 (W). 

Fam. 3. — Bisexual family of female parent K, captured in 
Ovalau, May 6, 1922. 

(Plate XLVin. Nat. size.) 

The worn female parent, represented in fig. 1, appears to 
be intermediate between the ofepring represented in figs. 2 
and 3. 

The family, following the order of the female forms on 
PI. XLVIII, is as follows : — 

FAiaiLY. 

Pattern A. 

1. — ^Female shown in fig, 2 : emerged June 13, 1922 (omitted 

below). 

2. — ^Female resembling fig. 2 : emerged June 9. 

Pattern B. 

3. — ^Female shown in fig. 3 : emerged June 9. 

Pattern 0. 

4. — Female shown in fig. 4 : emerged June 11. 

This is the form naresi, with emphasised white patches. 

5. — Female resembling fig. 4 : emerged June 11. 

>» 9, ,9 99 99 lO. 

>9 99 99 99 99 lfi> 

8. — ^Male emerged June 14. 

Three females of pattern A or B and one of C were 
retained by Mr. Simmonds for breeding. 

It appears that the intermediate pattern of the female 
parent has split up into its constituents A and B ; the two 
together give as near equality as possible with pattern C 
(6 to 5). 
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Fam. i.—AU-female family of female parent 0, captured in 
North Vanua Zicuw, Sepi. 18, 1922. 

(Plate XLIX. Nat. size.) 

The female parent, taken on the road from Naduri to 
the Dreketi (Ndrekati) Eiver, in the Macuata district, is 
very much damaged, but evidently resembled fig. 1. 

The female forms in the family are tabulated below. 
AU emerged in November, 1922, the actual date of No. 5 
being Nov. 5, and Nos. 1 and 7 — Nov. 6. 


Famda'. 

Pattern A. 

1. — Female form shown in fig. 1. 

2, 3, 4. — ^Female forms resembling fig. 1. 


B. Transition from A to D. 

5. — Female form shown in fig. 2. 

6, 7. — Female forms resembling fig. 2. 

C. Further step to D. 

8. — ^Female form shown in fig. 3. 

Pattern D. 

9. — Female form shown in fig. 4. 

10. „ „ resembling fig. 4. 

Pattern E. 

11. — Female form shown in fig. 5. 

Female form naresi, but with more blue near F.M. 
costa and rather larger II.W, patch. 

12. 13. — Female forms resembling fig. 5. 

14, 15. „ „ „ „ but with H.W. patch 

larger and the white more extended. 

Pattern F. 

16. — :Female form shown in fig. 6. The euploeMes female 

costa with a trace of the murmyi pattern in F.W . 

17, 18, 19, 20. — Female forms resembling fig. 6. 


Mr. Simmonds retained six females — “ 2 dark, 2 yellow 
with white circles, and 2 without.” We may therefore 
safely add two to Pattern A, two to C or D, and two to 
E or F. , 

There is here approximate equality between the fei^ e 
forms Avith orange invasion and those without; also lai 
equality between the foiu- classes represented by fig- 1 ' i’ 
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figs. 2-4 (8), fig. 5 (6), and fig. 6 (6), respectively, allowing 
for the ad^tion of two of the retained females to the first 
class, two to the second, and one each to the third and 
fourth. 

The relation between the patterns is very different. 
There is a beautiful transition from A (fig. 1) to D (%. 4), 
but a sharp break between D and E (%. 5), and between 
E and F (fig. 6). The uniformity of F is very interesting. 
Nos. 16-20 all bear the mimetic eupheoides pattern, but 
all retain a blurred trace of the subapical oblique bar of 
the fore-wing. 

Fam. 5. — Bisemdl family of female parent S, captured in 
Taveuni, Sept. 4, 1921. 

(Plate L. Nat. size.) 

The female parent, represented in fig. 1, is the form 
paJkscms. The family emerged in October 1921, during 
Mr. Simmonds’ absence. No. 6, a bred specimen with the 
date of emergence Oct. 29, is included in the famly, 
although it does not bear the letter “ S,” probably inad- 
vertently omitted. 

Family. 

Pattern A. 

1. — ^Female form shown in fig. 2 (palleseens.) 

2, 3. — ^Female forms resembling fig. 2. 

4,5. „ „ „ „ , but with smaller chief 

marks on F. and H.W. 

Pattern B. 

6. — ^Female form shown in fig. 3. 

7, 8, 9, 10. — ^Female forms resembling fig. 3, but two (8, 9) 

have very sUglitly darker orange ground-colour, and 
another (10), with the dark basal areas emphasised in 
extent and depth, has a trace of a blue and white chief 
mark on H.W. 

Pattern C. 

11. — ^Female form shown in fig. 4. 

12. ,, ,, resembling fig. 4 and like it with the faintest 

trace of the blue and white H.W. mark. 

13. — ^Female form like fig. 4, but with a distinct blue and white 

H.W. mark, intermediate between that of figs. 2 and 4, 
and an emphasised F.W. oblique bar. 

14r-22. — Nine males. 

TS4NS.ENT.SOC.XOND.1923.— ■PABTSin,IV. (APRIL 24). XX 
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The widespread orange ground-colour, seen in the whole 
of the female ofEspnng, strongly suggests Mendelian 
heredity. The break between patterns A and B is sharp, 
although there is some slight indication of transition in 
No. 10. Patterns A and C are, as regards the pattern, 
connected by No. 13, but there is a wide difference in the 
ground-colour. 


Fam. 6. — Bisexual family of female parent X, captured 
in Kandavu, July 25, 1921. 

(Plates LI, LIT. Nat. size.) 

The female parent of this extremely interesting family 
is represented on PL LI, fig. 1, and, although much worn, 
clearly resembles the daughter shown in fig. 2. 


Fashly. 

Pattern A. 

1. — ^Female shown on PI. LI, fig. 2 : emerged Sept. 10, 1921 

(omitted below). 

2. — ^Female resembling PI. LI, fig. 2 : emerged Sept. 10. 
Pattern B. 

3. — Female shown on PI. LI, fig. 3 : emerged Sept. 11. 

4. „ resembling PI. LI, fig. 3 ; emerged Sept. 9. 

Pattern C. 

5. — Female shown on PI. LI, fig. 4 ; emerged Sept. 11. 

This is near the form montrouzieri. 

6. — ^Female resembling FI. LI, fig. 4 ; emerged Sept. 12. 

Darker than fig. 4. Without H.W. patch, and the 
oblique F.W. orange bar is much obscured. Date 
believed to be Sept. 12, but the figures indistinct. 

Pattern D. 

7. — ^Female shown on PI. LII, fig. 1 : emerged Sept. 10. 

The female form thomfpni. 

8. — ^Female resembling PI. LII, fig. 1 : emerged Sept. 9. 
Pattern E. 

9. — Female shown on PL LII, fig. 2 : emerged Sept. 11- 

The female form murrayi. 
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Pattern F, 

10. — ^Female shown on PL Lll, fig. 3: emerged Sept. 11. 

The female form euploeoides with orange and white 
marginal pattern. 

11. — ^Female resembling PI. Ill, fig. 3 : emerged Sept. 11. 

12. — ^Male shown on PI. Lll, fig. 4 : emerged Sept. 9. 

13. 14. — ^Males resembling Pi. LIT, fig. 4: emerged Sept. 9 

and 10. 

There is an extraordinary regularity about the female 
forms in this family, two examples of each pattern being 
present, except of E which is transitional between D and 
F. There is also as near equality as possible between the 
orange-suffused forms (PI. LI) and the others (PI. LII, 
1-3), 

The family included five additional females. 


Fam. 7. — AU-female family of female pirent W, captured 
in Kandam, July 25, 1921. 

(Plate Llll. Nat. size.) 

The female parent, resembling fig. 1, is the euploeoides 
mimetic form. 


Pattern A. 


Family. 


1. — ^Female shown in fig. 1 : emerged Sept. 13, 1021 (omitted 

below). 

2. — Female resembling fig. 1 ; emerged Sept. 11.* Type of 

$/. eupioeoidea, 

3- „ ,, „ fi i» 12, 


Pattern B. 

4. — ^Female shown in fig. 2 : emerged Sept, 12. 

5. „ resembling fig. 2 ; emerged Sept. 13. 

With slightly less of the “ nerina red ” on F.W. 

6. — ^Female resembling fig. 2 : emerged Sept. 11. 

With slightly more of the “ nerina red.” 


* The date is written ll.z.1921, evidently intended for 
n.ix.l921. 
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Pattern C. 

7. — Female shown in fig. 3 : emerged Sept. 12. 

The form dlieiana — a nerina with. reduced pattern. 

8. — Female resembling fig. 3 : emerged Sept. 22. 


9. 

9} 

» 99 

„ 12. 

10. 

99 

99 99 

12. 

11. 

» 

99 99 

„ 12. 

12. 

»» 

99 99 

10. 

13. 

»» 

99 99 

13. 

14. 

99 

99 99 

„ 13. 

Pattern D. 

15. — Female shown in fig. 4 : emerged Sept. 11, 


The female form naresi, with emphasised H.W. mark. 
16. — Female resembling fig. 4 : emerged Sept. 13. 


There is equality between Pattern C (fig. 3) and the 
other forms taken together. The transition of the “ nerina 
red ” of the fore-wing (fig. 3) through Pattern B, into the 
black mimetic form (fig. 1) is extremely gradual, one 
specimen out of the three having rather more red and one 
rather less than is shown in fig. 2. 

This was the only family out of the seven in which the 
predominant female of the original invader from the west, 
made its appearance, and then in the reduced Polynesian 
form elliciana (fig. 3). 


I. HYPOLIMNAS ANTILOPB CRAM. MAY PROB- 
ABLY SUPPLY EVTOENCE THAT DARK EU- 
PLOEAS FORMERLY EXISTED IN WEST FIJI. 

The short series of this species received from Mr. Sim- 
monds suggests the probability of further evidence that 
West Fiji was inhabited by dark Euploeas in the recent 
past. Ctf the three females, beautiful mimics of an almost 
patternless Euploea, one was taken in Thithia on August 31, 
1921, and two in Vanua Balavu on the following day. 
They are dark brown butterflies with a paler tint forming 
a wide border to the hind-wing, and over the site of the 
oblique subapical bar of the fore-wing. A submarginal 
series of small white spots is present on both wings. For 
these three females the simmondd race of Euplo^ 
boisduvaUi is a convincing model, especially the forms with 
white spots, like that represented on PI. XXXI, fig. 3, 
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which the original came from Yanua Balavu and was taken 
on the same day as the two female antUope. 

Of the three males of this Hypolimnas, one was captured 
with the two females in Vanua Balavu, the second bred, 
December 19, 1921, from a larva found on the same island,* 
the third, taken at Vunilagi, on the north-east of Vanua 
Levu. Tie first-mentioned male is considerably lighter in 
tint than the females, this being true of the general surface 
as well as the paler areas. It closely resembles Butler’s 
figure of the type of his lutescens (= anlilope) from Ovalau, 
in P.Z.S., 1874, pi. xliv, fig. 3. In spite of its lighter tint, 
this form of antilope is an obvious Euploea mimic with an 
especially suggestive likeness to a worn and faded model. 
The second, the bred specimen, differs from the first in its 
rather deeper shade of brown and paler pattern, especially 
in the fore-wing, where the oblique bar is prominent, 
being white overspread with scattered brown scales. It is 
possible that artificial conditions may have had some effect 
upon this specimen. 

The third male is exceptionally interesting, because it is 
the most strongly white-marked of the six examples, and 
it was taken at Vunilagi, between May 26 and 31, 1921, 
with the powerful association of three white-marked 
Euploeas shown on Pis. XXXIV and XXX V. This 
specimen of antUope was the only one seen by Mr. Simmonds 
at Vunilagi and he “ took it for a different Euploea.” He 
also observed in Vanua Balavu that “ it is a perfect mimic 
in life of the large Euploeas.” 

Capt. Eiley londly informs me that, of three anlilope 
from Mango in the British Muserun, a male and one female 
are slightly paler than the type from Ovalau, and a second 
female considerably darker. The two females were taken 
on the same day — July 16, 1882. These, with the type, 
are the only Fijian examples of antilove in the British 
Museum. 

The extremely interesting capture in Rarotonga (Cook 
Is.) by Commander Walker of a form of anlilope precisely 
resembling that from Fiji has been mentioned before and 
its significance considered (p 588). 

* Mr. Simmonds wrote, January 2, 1922 — “I found five larvae 
of Hypolimnas and bred out four. Two of these I enclose.” It 
Olay be that the second specimen was the first-mentioned male, 
socidentally labelled as a capture, Sept. 1, 1921. It is a nearly 
perfect specimen and may well have been bred. 
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When in Vanua Balava Mr. Simmonds observed that 
antUope “lays a yellow egg instead of the green one of 
£f. bolina [see, however, pp. 647 n., 650], and the larvae feed 
on a big tree.’’ Attempte to rear them on the food-plant 
of boUna were abortive. The larvae and food-plant were, 
I believe, unknown until Mr. Simmonds discovered them. 

There can be no doubt about the mimicry by atUilope of 
the dark Euploeas in East Fiji, and Mr. Simmonds’ capture 
at Vunilagi proves that it also exists in the western islands. 
It will be of the greatest interest to study a long series 
from this latter part of the group and ascertain how far the 
HypoKmms has followed the white-bordered Euploeas and 
how far retained its mimetic likeness to the dark models 
of the eastern islands. We are brought back, as often 
before, to emphasise the importance and interest of further 
collections from as many islands as possible, but in this 
case chiefly from West Fiji. 

J. CIECUMSTANTIAL EVIDENCE OF BIRD-AT- 
TACKS ON MEMBERS OF THE EUPLOEINE 
ASSOCIATION AND OTHER BUTTERFLIES IN 
WEST FIJI AND FOTUNA ISLAND. 

(Plate XLIV, all figs.) 

Many naturalists have thrown doubt on the conclusion 
that butterflies are much attacked by birds, while some 
have thought that such attacks, if made at all, are so rare 
that they may be neglected as a selective agency. These 
doubts are, I believe, chiefly felt by keen collectors of 
insects who, in reviewing past experiences, found that 
their memories were without any record bearing on a 
subject to which no attention had been paid. Incredulity, 
bas^ on the examination of birds’ stomachs in the United 
States, has also been expressed by American naturalists. 

The large amoimt of evidence already in existence, hut 
for the most part overlooked by objectors, was brought 
' together by Dr. G. A. K. Marshall, F.R.S. (Trans. Ent. 
Soe., 1909, p. 329), who had himself, by well-devised experi- 
ments and observations, direct and indirect, made impor- 
tant contributions to the subject. (Trans. Ent. Soc., 1902, 
pp. 340-375.) Then followed Mr. C. F. M. Swynnerto^ 
great paper (lann. Soc. Journ. — Zool., xxxiii, 1919, pp- 203- 
385), giving an account of experiments and obserrotions 
carried on in S.E. Rhodesia from 1908 to 1913, the principal 
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results being published in a condensed foim in Froc. Ent. 
Soc., 1915, pp. xxxii-xliii. In these papers he showed 
that the ne^tive evidence supplied by American birds 
was explained by a rapid digestion, which, in a short time, 
leaves of a butterfly nothing recognisable except with the 
aid of a microscope. He also directed attention, I believe 
for the first time, to evidence based on the V-like impression 
of a bird’s beak on the wings of butterflies {ibid. p. xxxix). 
In the year following tlm communication a beautiful 
V-mark was observed on a female bolina from Madagascar 
—so perfect indeed that Mr. W. E. Ogilvie Grant was able 
to suggest the probable species of bird from the impression 
of its beak — Uratehmis chimaera Eothseb. (Proc. Ent. 
Soc., 1916, p. xxi). 

The convincing character of this last-mentioned evidence 
was conclusively proved by Capt. W. A. Lambom who, in 
Nyasaland, observed a wild Weaver-bird capture a Pierine 
butterfly and remove its wings which, when collected, 
exhibited marks of the beak (Proc. Ent. Soc. 1920, pp. 
xxiv-xxix, Ivii). He also shot a wild Weaver-bird barely 
two hours after it had eaten two Pierines, and found no 
recognisable “ portions of them except with the aid of the 
microscope ” {ibid., pp. xxvi, Ivii). 

Direct evidence of bird-attacks has also been published 
in Proc. Ent. Soc. by the following observers in the 
Ethiopian Eegion : — ^Mr. Cecil N. Barker, recording an 
observation by Mr. Harold Millar (1919, xxxiii). Dr. 
G. D. H. Carpenter (1915, Ixiv; 1917, Ixii), Rev. G. Cecil 
Day (1921, Ixxiv), Capt. Lamborn (1919, xxxiv), and 
Mr. E. E. Platt (1915, Ixidi). Also in England by the 
.following:—]^. H. Britten (1917, xxix). Dr. Carpenter 
(1920, xxxiv). Prof. E. B. Poulton (1917, xxix), and 
above all by Mr. W. Parkinson Curtis in his papers on 
“ Coloration Problems ” (Ent. Record, vol. xxv, 1913, and 
later vols.) 

Further circumstantial evidence based on the V-like 
beak-marks has accumulated since Mr. Swynnerton and 
Capt. Lambom first directed attention to it. Mr. A. H. 
Hamm has, during the past summer (1923), captured two 
specimens of Heodes phlaeas L., near Oxford, with beautiful 
beak impressions on their wings, and I was delighted to 
find the same marks on a Euploki from Fotuna I. and on 
two members of the West Fijian Buploeine Association, 
sent by Mr. H. W. Simmonds. The attacked butterflies 
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are represented, of the natural size, on figs. 4, 5, and 6 of 
PI. XLIV. Two species of Euphea and the one Danaine 
member of the Association are represented. Mr. C. Chubb, 
after kindly examining a photograph of the marks, ex- 
presses the opinion that they were most probably made by 
Fijian birds among the following genera — Artamus (Wood 
Swallows), Paehycephda (Thickhe^), or Lalage ((^ckoo 
Shrikes). The marks appear to indicate birds of three 
species, or perhaps sex may explain some of the difierence. 

The attack of the bird with the slenderest bill, as shown 
by its mark in fig. 5, was most determined, for there are 
other impressions crossing the sharpest on the left hind- 
wing and others again on the right. Although not nearly 
so clear as the single one, examination of the specimen 
itself, especially upon the under surface, indicates that 
there is no doubt about their nature. 

It will be noticed that the mark of the bird with the 
broadest bill (fig. 4) was made in Fotuna I., but that all 
the other figures on the plate represent attacks in West 
Fiji. The injury to the Danaine shown in fig. 7 is nearly 
as convincing as the V-like marks. The hind-wings could 
hardly have been shorn through cleanly and symmetrically, 
as they came together at rest or in night, by any enemy 
except a bird. The injuries inflicted on the Nymphalines 
represented in figs. 1-3 were more probably caused by 
lizards attacking when the butterflies were at rest, in 
accordance with the observations of Dr. V. G. L. Van 
Someren (Journ. E. Afr. and Uganda Nat. Hist. Soc., 
No. 17, Mar. 1922, p. 18 and plate ; Proc. Bnt. Soc. 1922, 
pp. xlix, xcv). 

It was of great interest to find in material collected for 
another purpose by Mr. Simmonds, this convincing evidence 
of the presence in Fiji of the only selective agency which 
has hitherto been suggested as likely to have modified or 
maintained the Mullerian Associations of these islands. 
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APPENDIX. 

On the Numerical Aspect of Reciprocal Mimicry {Diapose- 
rnaiic Resemblance), by Prof. H. H. Turner, M.A., 
D.Sc., F.E.S. 

1. In considering the juunericsl * relations of two groups 
of distasteful insects it becomes necessary to make some 
simple assumptions, but it is curious to find (to all 
appearance) contradictory assumptions being made by the 
advocates of different theories. Thus in the brief and 
illnmiTiating paragraphs in which the Miillerian view is 
stated (Proc. Ent. Soc. Lond., Feb. 3, 1915, p. xxiii) we 
read : — 

“ There are in a certain dktrict two unpalatable species, 
the one numbering 10,000 individuals, the other 2,000. If 
the foes inhabiting the same district destroy annually 1,200 
individuals of an unpalatable species before learning to 
avoid it, 

(а) this number would be lost by each species if they 
were different ; 

(б) but if they were so similar that the experience with 
one serves for the other, then the first would lose 1,000, 
the other 200 individuals.” 

2. The division and the letters (a) and (6) have been 
introduced in reproduction, and do not occur in the original. 
They serve to compare the two extreme forms of assump- 
tion liable to be made, which are both given by Muller, 
who, however, proceeds to neglect (a) and consider 
chiefly (b). In Dr. Guy Marshall’s paper, however, he 
insists on directing attention chiefly to (a) : thus in Trans. 
Ent. Soc., 1908, p, 98, top — 

* It must be borne in mind that, in the evolution of Eeciprocal 
Mimic^, there are other important relationships in addition to the 
numerical. The relative variability and unpalatability of the species 
in a developing association mtist also be taken into account. But 
these and probably other relationships can only be dealt with one 
at a time, although the ultimate object must be to combine all the 
results in a common curve. Prof. Turner deals with the relationship 
considered by Fritz Muller and by Dr. Marshall. It happens, too, 
that in the Fuploeines and the Danaine treated in this memoir — 
newly related and all members of the same distasteful family or 
suMamily — ^the numerical relationship is by far the most important. 
It is otherwise with ff. holina, which is undoubtedly far less dis- 
“®teful and is probably the most variable butterfly in the world. — 
b.B.P. 
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“ . . . education of young birds . . . necessitates tbe 
destruction of approximately 1,000 inAividiidls in each group 
of distinctive patterns.” 

3. Now an outsider intervenes in such matters with 
obvious risks : the only contribution of value I can hope 
to make is by inquiring whether in this (as in other instances 
in my experience) a very human dislike of the complexities 
of mathematics has not embarrassed the argument; and 
whether it is not desirable to re-examine it with a little 
more of a mathematical procedure? I hope I shall not 
deter any reader at the outset. I promise to use the 
minimum of symbolic procedure — ^little more than a simple 
diagram ; but if it happens to throw light on the essence 
of the matter I hope it may be excused. 

4. For it does not seem to me possible to treat adequately 
any question of “ survival of the fittest ” without some 
reference, however elementary, to the “ distribution curve,” 
or the “ error curve,” which represents some graded feature 
in the horizontal direction and numbers of individuals in 



the vertical. The majority, represented by the large 
ordinate Bb, have the feature in a standard measure B, 
while A represents a measure of it in defect (say), which 
only a few individuals, Aa, possess, C represents an excess 
(say) possessed by Gc individuals. 

6. The words “ excess ” and “ defect ” are too particmW 
and sugg^tive ; we want more colourless onra represen^ 
departures from the average in opposite directions. Bii 
no suitable ones occur to me. 
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6. To simplify procedure, we can retain the essential 
idea without using a curve (which rather suggests an 
elaborate formula) so long as we retain the idea of 3 groups 


Graded features 
Fiq. 2. 

— B a large central group, A and C smaller groups (not 
necessarily equal to one another) deviating from B in 
opposite directions. 

7. Now before proceeding to consider another group of 
individuals, let us visualise what will happen to this one 
under different possible conditions of “ avoidance.” 

(a) The groups A and C deviate from B, on which the 
lessons of avoidance are chiefly learnt. The deviations 
may be such as to nullify the lesson. Thus suppose B 
represented a nearly circular marking 0> and A and C 
represented deviations from it by elongation in opposite 
directions. 

O 0 

A B C 
Fig. 3. 

It m^ht well happen that the lessons learnt on B were 
practically useless for A and C, so that destruction would 
proceed on A and C at a greater relative rate (almost 
according to alternative (o) in § 1) : A and C would thus 
be gradually eliminated, and the central type B would 
become stable. Reversing the argument, we may infer 
that IF a type has become stable, the deviations from it 
were both ms easily recognised than the tjrpe which has 
become stable. 
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(jS) Now imagine the other extreme case, when both A 
and C are mare easily recognised than B, though at the 
moment a good example does not occur to me. But as a 
bad example let us suppose for B a grey marking, which in 
A became whiter and in C blacker, being in both A and C 
more easily recognised (because more conspicuous) than 
in B. Then A and C would grow at the expense of B— 
possibly the central B would die out or die down and the 
series ultimately become two. [If this is a real possibility, 
may there perhaps be some cases of two linked patterns 
(where B is dying out, but not yet dead) which were 
originally one ? This is perhaps too wild a speculation.] 

(y) But it is easier to formulate the case where, of A 
and C, one (say A) is less easily recognised than B and 
the other (C) is more easily recognised. Then A will be 
destroyed and C will grow, so that the central t)^ B will 
move in the direction of C. This must surely be quite 
common in practice? In general terms we may use 
“ excess ” and “ defect ” here : a marking may be very 
slrofng or very weak. The weak wiU be destroyed and the 
strong avoided. 

8. We may now consider two characters which are 
ultimately to show “ mimicry.” I venture to suggest that 



Fig. 4. 

we have almost all the machinery for sound conclusions in 
what has been said. We require in addition only the 
assumption that there is some character which may be 
regarded as qitditativdy common to the two, varymg omy 
in degree, so that there is a definite line of approach wnic 
we may adopt for the horizontal line in the diagram. 
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may require some little consideration to specify this 
character in definite terms, but it must be there. Thus 
type (1) may be red in some feature, type (2) may be 
ydhw, and these may seem to ofier no liidr. But if they 
com together, there must be a link, and in this case it would 
be orange. We should therefore adopt orange as the 
common character, deviating on the one side into greater 
and greater redness, on the other side into greater and 
greater yellowness, as roughly indicated below. 

9. Now I suggest that, if instead of inquiring whether 
the two series will come together, we invert the situation 
and say, “ These two series came together ; how ? ” then 



Orangeness 
Fig. 5. 


we have obtained the reply already in what precedes. 
No (1) series travels to the right; this must be by elimina- 
tion of Aj, and growth of C^. We conclude that very 
great redness (Aj) is less easily recognised than redness : 
i.e. the lessons learnt from B^ are not applied, and A^ 
is gradually destroyed. Similarly with very great yeUow- 
ness (Cg) — it is not readily recognised as being like Bj and 
is attacked whenever met. 

10. On the other hand and Aj must for some reason 
be more easily recognised and therefore avoided. I under- 
line the words /or some reason because it seems to me that 
there may be more than one. The reason may be a merely 
numerical one, which can only happen when there is a 
definite overlap of 0^ and Ag. But presiunably the two 
sets were approaching one another before this, while 
^1 and Aj were still separate; in which case the reasons 
for approach cannot have been founded on any numerical 
or combined argument, but must have been essential to 
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types, each separately. There must have been some reason 
why orange red (Ci) was more easily recognised than 
red (Bj) and was therefore more avoided than red: go 
that set (1) would move to the right — quite apart from the 
existence of set (2). Similarly there must have been some 
entomological (or “ inimical ”) reMon why Ag should be 
avoided more than Bj. If we admit this, then it is natural 
to suppose that the same reasons would still be effective 
after the junction or overlap. Hence without in any way 
denying the effectiveness of the Mullerian (numerical) 
reason, which still remains to be considered, we may fairly 
suppose that it is reinforced by reasons which exist inde- 
pendently of it, and indeed existed before it could come 
into play. 



Fig. 6. 

11. Reflecting on what has gone before, I venture to 
propound these su^estions before proceeding to the 
numerical relationships. f • i 

There seems to be room in the vast diversity of 
life and change for all three alternatives (a), (j8) and (y) 
considered in § 7. . . j / « 

(a) Both extreme forms may be elimmated as 
recognisable than the average, in which case the centra 

tirpe is stabilised. . ■ 

■ (fl) Both extreme forms may be rnore easily recog^c 
and therefore avoided. The extremes will grow relativeij 
to the mean, and two types may be formed out of 
(y) But it must surely often be true that one ext 
form is more easily, the other less easily recogni^j 
which case the mean type will “march” towards 
more easily recognised extreme. 



673 


Mimicry in the BtUieffiies of Fiji. 

12. We now proceed to deal with the numerical inter- 
relations of tw^o groups. We have seen that either or both 
may “ match ” toward the other for inherent 'reasons, and 
thus we have at any rate a possible machinery for bringing 
them within reach of each other, so to speak; i.,e. so that 
some of the extreme forms overlap. With the crude method 
of representation hitherto adopted, we should have to say 
that Aj and overlapped; as in the shaded portion of 
Fig. 6. 

Even with this crude representation we see that the 
numerical argument will depend, not on the relative num- 
bers of the whole classes, or even of the majorities and 
Bj, but on those of the small classes Cj and Aj, which may 



be very different from either of the above relations or 
ratios. But it will be important in what follows to .return 
to a closer representation of natiure, which has many grades, 
so that the distribution can only be properly represented 
by a curve as in Fig. 7, and the overlap is a piece of 
triangular shape. 

13. Now it seems to me that this notion is very impor- 
tant. If we take the total numbers in the two groups, 
then (1) may be much more numerous than (2). The 
total numbers would be represented by the whole areas of 
the curves. But near the tip T, the members of the first 
group are represented by the short ordinate TU, while 
those of the second are represented by the much larger 
ordinate SU. For this particular shade of orangeness the 
second group is much more numerous than the first. In 
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fact, we easily see that in the overlapping portion of the 
two curves the ratio of individuals in the two sets has no 
relation to the ratio of the totals. Beginning with a shade 
near R (the tip of the second curve) set (1) is much more 
numerous. Proceeding to the right, set (2) grows in relative 
importance : at the point X (where the curves cross) it 
reaches equality with set (1), and after that it is in excess, 
the ratio becoming larger and larger as we get nearer to t’ 
the tip of the first set. 

14. Hence I propose to apply Muller’s beautiful rule, 
not to the numbers in the groups as a whole, but to suc- 
cessive equivalent shades. Let us consider the shade near 
one of the tips, say T. Here set (1) is much less numerous, 
and will gain enormously by the protection of set (2). Of 
course there is only a relative, not an actual gain, indeed 
there is actually a loss, but not so great a loss for the 
protected portion. Diagrammatically we may represent 
the matter thus. 



Suppose ABC the distribution curve that would have 
existed at the end of a season with no destruction, and 
AbWC the actual curve after destruction in which every 
ordinate has been reduced in about the same ratio. Then 
owing to the protection of set (2) the actual curve will be 
like AbXYC, with a slight hump near the tip. Fewer of 
the individuals near the tip will have been destroyed, 
owing to the protection of the other group. 

15. I presume that, by mating, this hump XYC will 
presently be absorbed so as to give a smoother form to the 
curve ; but its absorption will tend to displace the whole 
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curve to the right. The amount of the displacement will 
clearly depend on the ratio of the hump to the whole 
curve. If the hump is small compared with the whole 
curve the displacement of the group will be small — perhaps 
negligible. 

16 . Now it is easy to see how, though each of two groups 
must affect the other by the creation of a hump near the 
tip, the hump may be large for one and very small for the 
other, if the numbers of the whole groups are very different. 
Let us take two groups with the same variations {i. e. 



AjCj = AjCj) but very different^uumbers J{BiMiTmuch 
larger than BjMj). Then it is easily seen how much bigger 
the “ tip ” XWAj of the second must be than that of the 
first XWCi. Both tips are protected, but the gain to the 
less numerous class is obviously much greater. The point 
is essentially Muller’s point, but perhaps the diagrammatic 
form helps to make it clearer to the eye. In such a case 
as that drawn we can well imagine that the second set 
would grow rapidly towards the &st, while the first would 
scarcely be affected at all. There must theoretically be 
some influence, but it is clearly very slight. 


TKANS. ENT. SOC. LOND. 1923. — ^PABTS HI, IV. (APRIL ’24) Y Y 
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Explanation op Plate XXIX. 

Map of the Fiji Islands. 

A line dra\m from Taveuni to Kandavu 'will separate West Fiji 
on the left from East Fiji on the right, the two islands being regarded 
as outliers of West Fiji. 

Names of islands or places other than those quoted in the teit 
are omitted from the map. 


Explanation op Plate XXX. 

WEST FIJI. 

The four Fijian species of Enploea from the Western Islands of the 
group. The white pattern wdl developed. 

The uppermost species, with sexes alike, is resembled by the 
species below it, this again by the two species which follow. Both 
likenesses are carried further in the females. 

The development of the pattern in the three lower species is 
probably the direct and indirect effect of invasion, from the ■west, 
by the uppermost species. 

Fig. 1. Euploea heldta eschscholtzi Feld., 3 — Ovalau : May 12, 
1921. Also represented on PI. XXXIX, fig. 2. 

Fig. 2. Female of above species — ^N.E. coast of Vanua Levu, 
Vunilagi : May 26-31, 1921. Also on PI. XXXIV, fig. 9. 

Fig. 3. Euploea boisduvalii Luc., s.-sp. proserpina Butl., cj,— 
Ovalau : Apr. 30, 1922. Also on PI. XXXVIl, fig. 2. 

Fig. 4. Female of above species — Ovalau : Apr. 27, 1922. 
Also on PI. XXXVIl, fig. 6. 

Fig. 6. Euploea tulliolus forsleri Feld., (J. Data as in fig. 2. 
Also on PI. XXXV, fig. 9. 

Fig. 6. Female of above species ■with same data. Also on H. 
XXXV, fig. 18. 

Fig. 7. Euploea nemertes madeayi Feld., <J. Data as in fig- *• 
Also on PI. XXXVIl, fig. 6. 

Fig. 8. Female of above species. Data as in fig. 3. Also on 
PI. XXXVIl, fig. 12. 
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Explanation of Plate XXXI. 

EAST PUL 

The four Fijian species of Eupheafrom the Eastern Idands of the 
group. The white pattern reduced (almost wanting in jig. 4). 

It ia probable that the three lower apeciea were originally even 
more patternless, but that they have been influenced by the upper- 
most species which has itself been reciprocally affected, as shown 
by the partial clouding over of the chief mark on the fore- wing. 

The uppermost figures 1 and 2 represent another and rather 
larger race of the same species as that shown in the corresponding 
position on PI. XXX. 

Fig. 1. Euploea heleita Bdv., a form modified from walkeri 
H. H. Druce by reduction of hind-wing pattern and clouding over 
of chief fore- wing spot — Vanua Balavu : Deo. 9, 1921. 

This specimen is also represented on PI. XLI, fig. 12, together 
iTith the following, in fig. 16, and two nearly typical walkeri taken 
on the same day, in figs. 13 and 14. 

Fig. 2. Female of the above form, but rather less modified from 
ivalkeri than that shown in fig. 1. Taken at same place and date. 

Fig. 3. Euploea boisduvalii simmondsi, n. s.-sp., (J. The dark 
E. Fijian race represented in W. Fiji by proserpina. The paler 
ground-colour of the wing-margins probably indicates affinity with 
E. paykullei of the New Hebrides — Vanua Balavu : Sept. 1, 1921. 
Also represented on PL XLI, fig. 1. 

Fig. 4. Another male of the same E. Fijian form but still darker 
than that shown in fig. 3, and with a broader fore-wing and much 
larger brand. The E. Fijian female of boisduvalii was not received — 
Thithia (Cicia) ; Aug. 31, 1921- Also represented on PI. XL, fig. 1. 

Fig. 5. Euploea tuUwlus protoforsteri, n. 8.-sp., ^ — Mango: 
Dec. 8, 1921. Also represented on PI. XXXIX, fig. 15. 

Fig. 6. Female of above race taken at same place and date, 
and showing, like the male, a reduced fore-wing pattern. Also on 
PI. XXXIX, fig. 18. 

Fig. 7. Euploea neraertes macleayi Feld., Si with reduced pattern 
—Vanua Balavu : Deo. 9, 1921. Also on PI. XLI, fig. 11. 

Fig. 8. Female of above species with pattern reduced as compared 
'fith W. Fijian examples — Thithia : Aug. 31, 1921. Also on PI. 
XL, fig. 4. 
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Explanation op Plate XXXIL 
YASAWA IS., VITI LEVU. 

Three of the Fijian species of Euploea (and one Danaine) from th 
small westemmost islands (the Yasawa Group), and two from South 
Viti Levu. 

All Euploeas and Danaines received from the Yasawa Group 
are here figured. 

All the Euploeas on this plate have the white or bluish pattern 
well developed. 

Figs. 1-5. From Waisala I., S. end of Yasawa Group ; Oct. 16, 
1921. 

Fig. 1. Euploea helcita eschscholtzi Feld., 

Figs. 2, 3. Euploea hoisduvalii proserpina Butl., 

Figs. 4, 6 . Euploea tuUiolua forsteri Feld., $ (fig. 4) ; protoforsteri ^ 
(fig. 5). 

Figs. 6-10. From Naviti I., towards the centre of the Yasawa 
Group : Oct. 13, 1921. 

Fig. 6. Asfig. 1,^. 

Fig. 7. As figs. 2, 3, $. 

Figs. 8, 9. As fig. 4, 

Fig. 10. Danaida melissa neptunia Feld., The pattern 
closely resembles that of FI. XLllI, fig. 5, and is thus intermediate 
between the most patterned (protoneptunia) and the most patternless 
(neptunia) forms of this Fijian race. The specimen is Xo. 11 of 
Table A, p. 632. 

Figs. 11, 12. From Yasawa I., at the N. end of group Oct. 14, 
1921. 

Fig. 11. As fig. 1, 

Fig. 12. As fig. 5, 

Fig. 13. As fig. 1, <J. From Kowatb I., at S. end of Yasawa 
Group : Oct. 11, 1921. 

Figs. 14-25. From the Waidoi Valley, near Navua, S. Viti Levu, 
a very wet area : May and June, 1919. 

Fig. 14. As fig. 1, $. May 27. 

Fig. 15. This form of Euploea helcita eschscholtzi, a resembles, 
in the submarginal series of H.W., the race vxdkeri H. H. Dmce, 
from Tahiti, etc. June 4. It appears to be a very rate form in tie 
W. Fijian islands. 

Figs. 16-25. As figs. 2, 3. Males in left column, females m 
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right : each pair taken on same day. Figs. 16, 21 — ^May 28 ; figs. 17, 
22 — June 1; figs. 18, 23— June 2; figs. 19, 20, 24, 26— June 4. 

The five pairs of this species show well the greater development 
of white, the more dyslegnic pattern and the paler ground-colour 
of the females. 

Explaitation of Plate XXXIII. 

VITI LEVU. 

Three species of Euploea and one Damine species from S.E. and 
{figs. 13 and 14 only) N. W. Viti Lem. 

All Euploeas show the strongly-marked W. Fiji pattern and the 
Danaines a transition from a patterned to patternless inner half of 
fore- wing. 

Figs. 1 to 9— Jan. 9, 1920; figs. 10 to 12 and 15 to 18— Apr. 10, 
1921. All from S.E. Viti Levu, Lower Rewa River district, Kasinu. 

Figs. 13 dnd*14 — Aug. 15, 1922. From N.W. Viti Levu (dry side 
of island), Vitoga River, nearLautoka. 

Figs. 1 to 4 and 10. Euploea heleita esckschdtzi Feld., all tj. 

Figs. 5 to 9 and 11. Euploea hoisduvalii proserpina Butl. M (J 
except fig. 9, which shows well the stronger development in the 
female of the chief fore-wing marking, in mimicry of eschschdtzi. 

Figs. 12 to 14. Euploea tulliolus forsteri Feld., (J(J$. These, 
the only examples of this species sent by Mr. Simmonds from Viti 
Levu, all exhibit a well-developed fore-wing pattern. 

Figs. 15-18. Danaida melissa neptunia Feld., all (J. The series, 
all captured at the same time and place, well illustrates the gradual 
loss of the ancestral markings on the inner half of the fore-Wing 
and reduction of those on inner part of the hind, in mimicry of the 
Euploeas. 

Figs. 15 and 16 represent a transitional stage between proto- 
neptunia and neptunia-, figs. 17 and 18 are the latter form. 

Figs. 15 and 16 are both No. 6 in Table A on p. 632 ; fig. 17 is 
No. I.?, and fig. 18 is No. 17 in the same table. 

Explanation of Plate XXXIV. 

VANUA LEVU. 

Ttoo of the Fijian Euploeas from Vunilagi on the N.E. coast of 
Vanva Lem. All captured May 25-31, 1921. A third species is 
figured <m PI. XXXV. 


Figs. 1 to 7 males, 8 to 14 females, of Euploea heleita esehscholtii 
Feld. 
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The male represented in fig. 6 is transitional towards the race 
walkeri. 

Figs. 15 to 18 males, 19 to 22 females of Euploea boisdumlii 
proserpina Butl. 

The females, as usual, exhibit a stronger development of the white 
pattern than the males. The fore- wing brand represented in fig. 15 
is exceptionally small. 

Explanation op Plate XXXV. 

VANUA LEVU. 

A third Fijian species of Euploea, making, with the two represented 
on PI. XXXIV, the complete series of Euploeas captured May 25-31, 
1921, at Vunilagi, N.E. coast of Vanua Lem. 

Figs. 1 to 15 males, 16 to 21 females of Euploea ttilliolus forsteri 
Feld. 

The figures are arranged to show the transition from the greatest 
to the least development of pattern in both males and females. The 
greater variability of the latter sex is well shown by the fact that 
the males are out-distanced at both ends of the series, fig. 21 
representing the weakest, and fig. 16 the strongest pattern on the 
plate. The average development of the female pattern is, of course, 
much higher than that of the males. 

Figs. 14, 15, and 21 are the form protoforsteri. 


Explanation op Plate XXXVI. 

MOTURIKI, TAVEUNT. 

Ttso of the Fijian species of Euploea from Moturiki, a mall island 
E. of Viti Lem, and near the S.W. comer of Ovalau ; and three species 
from Taveuni, S.E. of Vanua Lem. 

Figs. 1 and 2. Moturiki : Aug. 11, 1920. The only Euploeas 
received. 

Fig. 1. E. hdcita eschscholtzi Feld., $. 

Fig. 2. E. boisduvalii proserpina Butl., 9- 

Figs. 3 to 12. Taveuni : dates as given. In addition to the 
specimens figured three more male proserpina (taken December 19, 
1921, and March 9 and 18. 1922), with patterns transitional between 
those shown in figs. 5 and 6, were received. Fig. 7 shows an 
extremely interesting male proserpina transitional towards the E. 
Fijian forms with still more reduced pattern. Nothing like this 
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specimen was seen in the large numbers received or studied from 
idands W. of Taveuni except a single male from the outlying 
southern island Kandavu (PI. XXXIX, fig. 5). 


Kg. 3. 
Kg. 4. 
Kg. 5. 
Kg. 6. 
Kg. 7. 
Kg. 8. 
Kg. 9. 
Kg. 10. 
Kg. 11. 


E. helcita esehacttoUzi, $ : Dec. 11, 1921. 

„ „ , $ : Dec. 17, 1921. 

E. boisduvalii proaerpina, (?, : Dec. 21, 1921. 
„ „ , cJ, : Dec. 19, 1921. 

„ ,, , 3 ' Mar. 18, 1922. 

. „ „ , $ : Dec. 11, 1921. 

„ ,, , 9 : Dec. 18, 1921. 

E. tulliolua forsleri Feld, S • Mar. 18, 1922. 
„ Dec. 18, 1921. 


Kg. 12. „ „ Dec. 11, 1921. 

All these three are near the border line between forsteri and 
protoforsteri. 


Explanation op Plate XXXVII. 

OVALAU. 

The four Fijian Euploeaa from Ovalau, the island in which the 
white pattern reaches its highest development. The figured specimens, 
together with the far greater numbers received from Ovalau, are tabulated 
on p. 617. 

Kg. 1. E. hdcita eschschoHzi, ? : Apr. 27, 1922. The figured 
example was the only Ovalau specimen with the H.W. of walkeri; 
the others, tabulated on p. 617, are all typical eschscholtzi. 

Kgs. 2 to 4. E. boisduvalii proserpina, cJJ? : Apr. 30, 1922. 

Kg. 6. „ „ , $ : Apr. 27, 1922. 

Kgs. 6 and 9. E. nemertes macleayi Feld., (J? : Apr. 27, 1922. 

Kgs. 7 and 10. „ „ , tj? : Apr. 28, 1922. 

Kgs. 11 and 13. „ „ , ? : Apr. 29, 1922. 

Kgs. 8 and 12. „ „ , $ : Apr. 30, 1922. 

Figs. 14 and 16. £. tulliolus forsteri, ^ : Oct. 22, 1921. 

Kg. 16. „ „ , cJ : May 3, 1922. 

Kg. 17. „ „ , cJ : May 9, 1922. 

Explanation op Plate XXXVIII. 

(Natural size.) 

OVALAU. 

Members of mimetic association captured within two minutes of one 
another on a hill, Lemika, Ovalau ; Sept. 9, 1920. A second bred 
example of one member. 
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Fig. 1. E. hdcita eschsehoUzi, 

Fig. 2. E. boisduvdlii proaerpina, 

Fig. 3. Hypolimms bolina L., $ form which, on the wing, 
resembles the above Euploeas. 

Fig. 4. H. bolina, $ form similar to fig. 3, but with stronger 
external and weaker internal pattern : probably as good a mimic 
as fig. 3, or even better. Bred Kov. 2, 1920, from larva found at 
Levuka. This form resembles murrayi Butl. 


Explanation of Plate XX XIX. 

OVALAU, KANDAVU, MANGO. 

Fijian Euplaeas of western, mixed and eastern patterns from Ovalau, 
Kandavu, and Mango, respectively. 

Ovalau ; May 12, 1921. Compare Pis. XXXVH and XXXVIII. 

Figs. I to 3. E. heleita esehscholtzi, 

The specimen represented in fig. 3 has the chief marking of the 
fore- wing clouded over — the only example of this kind received from 
West Fiji and perhaps due to interbreeding with a more eastern 
form. It will be observed that the specimen closely resembles 
the forms of heleita from Wallis I. (PI. XLII, figs. 8-12). 

Kandavu : July 24, 1921. The mixed and intermediate patterns, 
the latter very obvious in the form of boisduvalii (fig. 5), are con- 
sistent with the supposition that the invading hdcita (fig. 4) reached 
this rather remote southern island much later than the other less 
isolated western islands. 

All the Euploeas received from Kandavu are figured on this 
plate, and all were captured on the same day. 

Fig. 4. E. hdcita esehscholtzi, $. Typical pattern : specimen 
large like walkeri (fig. 10). 

Fig. 5. E. boisduvalii, <J, intermediate betw'een proserpina and the 
eastern patternless or nearly patternless race simmondsi, and rather 
nearer the latter than the Taveuni specimen (PI. XXXVI, fig- 7). 

Figs. 6-8. E. nemertes macleayi, (J$$. Compared with the 
Ovalau series on PI. XXXVII (figs. 6-13), it is seen that two 
out of the three Kandavu specimens are less patterned, especially 
in the hind-wing markings. 

Fig. 9. E. tnUidus forsteri, (J. This specimen is western in 
pattern and shows no approach towards the darker forms from 
Mango represented on the same plate (figs. 12-18). 
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Mango : all Dec. 8, 1921, except fig. 11 — July 18, 1882. 

E. hdcita is represented by a single example of the race uxUkeri, 
unchanged by the presence of two dark Euploeas which are them- 
selves nearly or perhaps completely unaffected. It appears probable 
that voalkeri is a comparatively recent arrival in the island, although 
some specimens in other collections have the chief mark of the fore- 
wing more or less clouded over (pp. 626, 627). 

It is unfortunate that E. boiedumlii was not taken with the other 
Euploeas. 

Fig. 10. E. hdcita wdkeri, $. 

Fig. 11. E. nemertea madeayi, a British Museum specimen 
captured by C. M. Woodford. It is slightly darker than the two 
females received from Thithia (PL XL, figs. 3, 4). 

Figs. 12 to 18. E. tulliolua protoforsteri, 5 (J 2 $ — a very dark 
series, as will be realised when compared with PI. XXXV. The 
British Museum series from Mango, of about equal length, resembles 
this, so that the comparison rests upon a fair amount of material. 
Fig. 12 represents the darkest example of this species received from 
Mr. Simmonds, although one from Vanua Balavu closely approaches 
it (PI. XLI, fig. 5). 

Explanation op Plate XL. 

THITHIA (CICIA). 

The four Fijian Euploeas from Thithia {Cicia), with eastern, 
intermediate, and western pattema. 

The plate shows all the Euploeas received from this island — 
figs. 1-13 captured Aug. 31, 1921 ; figs. 14, 16 captured Deo. 8, 1921. 

Figs. 1, 2. E. boiaduvalii simmemdsi, S- Tke specimen repre- 
sented in fig. 1 is, next to that on PI. XLI, fig. 3, the darkest and 
most patternless example of this species received from Fiji. Fig. 2, 
on the other hand, represents a specimen well advanced towards 
proserpirM, and very similar to some of the males from the western 
islands, e.g., to those shown on PI. XXXIII, figs. 6, 6, from Viti 
Levu. 

Figs. 3, 4. E. nemertea madeayi, both somewhat dark eastern 
forms, although less dark than the single specimens from Mango 
and Vanua Balavu. The stronger western patterns are evident 
in the six Ovalau females (PI. XXXVII, figs. 8-13). 

Figs. 5-8 and 14. E. tulliolus forsteri, all (J except figs. 7, 8. 
These specimens are, except that shown in fig. 8, near the border- 
line between forateri and protoforsteri. Fig. 8 is a strongly marked 
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western form of the femaJe. This species is much darker in Vanua 
Balavu and still more so in Mango. 

Figs. 9-13, and 15. E. heleita walkeri, typically E. Fijian except 
fig. 11, in which H.W. is transitional towards eschfdialtzi, all ^ except 
fig. 13. The principal fore-wing marking is partially obscured in 
fig. 9, slightly in 10, while the dyslegnic edge more or less evident 
in the same part of the border of the remaining specimens probably 
indicates the origin and direction of the cloudy growth. 


Explanation op Plate XLI. 

VANUA BALAVU (BAVATU). 

The four Fijian Euploeas, on the whole of the darkest type, from the 
most eastern island visited — Vanua Balavu. 

All Euploeas received from the island are represented on the 
plate — ^figs. 1, 2, 4-7 captured Sept. 1, 1921 ; figs. 3, 8-15 captured 
Dec. 9, 1921. 

The diir kneaa of the three indigenous Euploeas and the effect 
produced on the invading heleita are very evident. 

Figs. 1-3. E. boisduvalii simmondsi, S- All of the dark eastern 
type and fig. 3 the most patternless Fijian specimen received. The 
paler borders evident in figs, 1 and 3 are also seen in the same form 
from Wallis I. (PI. XLII, figs. 1-7), and suggest that these and 
E. paykidlei Butl., from the New Hebrides, are closely related forms 
of the same species. 

Figs. 4r-10. E. tulliolus protoforsteri, all o except fig. 10. The 
patterns are, on the whole, more reduced than in any island except 
Mango (PI. XXXIX). 

Fig. 11. E, nemertes macleayi, (J. In spite of its poor condition 
it is obvious that this is the darkest example received from Fiji. 
The traces of a pattern on the right hind-wing are much fainter, 
and the fore- wing markings more reduced than in any other specimen. 

Figs. 12-15. E. heleita walkeri, J, except fig. 16. The pattern 
of H.W. of fig. 15 is transitional towards eschseMtzi, and that of 
fig. 12 still more so. All four specimens show a reduction or clouding 
over of the chief, mark of F.W. This, which is especially evident 
in figs. 12 and 13, is shown, by comparison with Plate XLII, to 
due to the influence of the dark-winged Euploeas, nearly all of uhic 
show the effects of reciprocal mimicry in the more or less distinc 
traces of a marginal pattern. 
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Explanation op Plate XLII. 

WALLIS AND FOTDNA IS., BETWEEN FIJI 
AND SAMOA. 

Euploea helcita walkeri captured in Wallis I. with, in Fotuna I. 
without, the dark Euploea — E. boisduvalii simmondsi. Indications of 
Reciprocal Mimicry in Wallis I. 

All the Euploeas received are figured, E. helcita being of the 
strongly-patterned form walkeri on Fotuna I., 178 miles from the 
N.E. tip of Vanua Levu and 296 from the centre of the Fiji Group, 
but ivith greatly reduced pattern where it is accompanied by a 
dark Euploea, on Wallis I., 322 and 430 miles from the same points, 
and 150 miles from Fotuna I. 

Fotuna I. : May 25-26, 1922 (figs. 13-19). 

Wallis I. : May 30, 1922 (figs. 1-12). 

Figs. 1-7. Euploea boisduvalii jsimmondsi, all $ except figs. 1, 2. 
The extremely close resemblance to the Vanua Balavu form is obvious. 
Compare especially fig. 2 on this plate with fig. 1 on PI. XU. 

The pale margins of both these males appear to have been derived 
from paykullei of the New Hebrides. One male (fig. 2) and two 
females (figs. 6, 7) appear to show reciprocal approach towards the 
reduced pattern of the race of helcita on the same island (figs. 8-12). 

Figs. 8-12. Euploea helcita with reduced pattern, all $ except 
fig. 10. These specimens, taken with the above dark Euploea, 
are similar to a form from the Ellice Is., named distincta Butl. in the 
British Museum. 

Figs. 13-19. Euploea helcita walkeri, <J(J — 13 to 15,- 19 ; — 

16 to 18. This form is well-known from the Society Is. and is also 
shown by Mr. Simmonds’ captures to be characteristic of E. Fiji. 

The comparison between this series of helcita and that from 
Wallis I., only 150 miles distant, is very striking. 

The distinct impression of a bird’s beak W'ill be seen near the apex 
of the right fore-wing in fig. 19. The same specimen is shown of 
the natural size on PI. XLIV, fig. 4. 

Explanation op Plate XLIII. 

The gradual reduction of the internal pattern of a Fijian Danaine 
hilterfiy, in mimicry of the white-bordered Euploeas. 

Figs. 1-3 show the ancestral pattern, essentially similar to that 
found in allied races over a wide range. This is the form proto- 
neptunia. 
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Figs. 4-6 show the loss of the principal marking in the cell of the 
fore-wing and the increasing reduction of the three more basal 
markings. Transitional forms. 

Figs. 7-9 show the still further reduction and final disappearance 
of these three markings and the great reduction in the internal 
pattern of the hind-wings. This is neptunia Feld. 

All the figured specimens are except 9. 

Fig. 1. Danaida mdiaaa neptunia, n. f. profoweplMntOr-Taveuni : 
Dec. 20, 1921. The ^ Type of protemeptunia. 

Fig. 2. The same — Taveuni, Ura : Mar. 18, 1922. 

Fig. 3. „ Ovalau : Apr. 27, 1922. 

Fig. 4. Transitional between protoneptunia and neptunia— 
Ovalau : May 12, 1921. 

Fig. 5. The same — Ovalau : Apr. 27, 1922. 

Fig. 6. „ „ May 3, 1922. 

Fig. 7. D. j». neptunia — S.E. Viti Levu, Lower Rewa Riv. 
district, Nasinu : Apr. 29, 1921. 

Fig. 8. The same — Ovalau : May 18, 1922. 

Fig. 9. „ S.E. Viti Levu, 5 miles from Suva on Waidoi 

rd., Lami : Aug. 28, 1920. 

Explanation of Plate XLIV. 

(Natural size.) 

Injuries inflicted by birds, or in some instances probably by lizards, 
on Fijian butterflies and one from Fotuna 7. 

Figs. 1, 2. Issoria egista Cram., (J — N.E. coast Vanua Levu, 
Vunilagi : May 25-31, 1921, and Mar. 8, 1922. 

Fig. 3. Boleschallia bisaltide Cram., f. wmana Fruhst., o— 
Ovalau : Oct. 27, 1921. 

These injuries to both hind-w'ings were evidently infiicted when 
they were closed — possibly during fiight, but almost certainly when 
the insects were at rest. They are probably due to the attacks of 
lizards. 

Fig. 4. Euploea helcita walkeri, ^ — Fotuna I. : May 26, 1922. 
The mark of a bird’s beak near the apex of the right fore-wing is 
remarkably distinct. 

Fig. 5. Euploea boisduvalii proserpina. (S — S. Viti Levu, near 
Navua, Waidoi: Apr. 22, 1919. The impression of a narrower 
beak is equally clear on the left hind-wing. Other less clear 
impressions can also be made out on both hind- wings. 

Fig. 6. Danaida melissa neptunia, — S.E. Viti Levu, near Suva, 
Lami : Aug. 28, 1920. The beak-mark on the right fore-wing is 
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equally distinct. The male scent-pockets on the hind-wings of this 
specimen have been attacked, probably by house-ants. The 
injuries can be partially seen by compaiing this figure with 7, and 
with 1-8 on PI. XLIII. The specimen represented in fig. 6 is \o. 21 
of Table A (p. 632). 

Fig. 7. As above, — S. Viti Levu, Waidoi : Juno 6, 1919. The 
cleanly shorn hind-wings suggest the attack by a bird upon the 
butterfly in the position of rest. The specimen represented in fig. 7 
is No. 9 of Table A (p. 632). 

Explanation op Plate XLV. 

Fijian Hypolimnaa bolina (nearly ^ natural size.) 

Male, two ‘forma of female, pupa, larva, and food-plant, from a 
coloured drawing by G. F. Mathew. 

Figs. 1, 1a. — Upper and under surface of the male. 

Figs. 2, 2a. — Upper and under surface of a female form with a 
somewhat reduced nerina pattern. Typical nerina is the prevalent 
form in the S. and E. Malay Archipelago, Australia, and the West 
Pacific islands. It occurs reduced, and also transitional towards 
other forms over the whole of Polynesia. Compare the more 
reduo^ patterns (elliciana) represented in PI. LIII, fig. 3. 

Figs. 3, 3a. — The female form euploeoidea, mimicking a dark and 
nearly patternless Euploea. Its existence in West Fiji, where the 
Miillerian Association is conspicuously white-bordered, is evidence 
that this part of the group was inhabited in the recent past by dark 
Euploeas such as still persist in East Fiji, 

The larva resembles the form in Aitutaki, Cook Islands. In the 
Marquesas and Societies it is much darker. 

The different tints of the pupa may have been caused by response 
to Lighter and darker surroundings. Allied species are known to 
possess this power. 

The food-plant Sida fallax (Malvaceae). The drawing of the 
flower may have been made from a variety instead of the usual 
five-petalled form, or the number of petals may have been due to 
inadvertence. 


Explanation op Plate XLVI. 

Fijian Hypolimnaa bolina (natural size). 

Fam. 1. — Female Forma in email All-female Family of Female 
Parent Z,from Suva. 

The much-worn Female Parent Z, taken July, 1921, resembles 
fig. 3, 
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Forms of Female Offsprino present in Family. 

Fig. 1. This female and that represented in fig. 3 are the dark 
mimetic form euploeoidea wth the addition of elements from other 
patterns. 

Fig. 2. This mixture of the mimetic with other elements in a 
reduced condition approaches the form murrayi. 

Fig. 3. Another combination of the mimetic form with other 
elements, including a trace of the “ nerina red ” on F.W. 

Fig. 4. A male-like female of the form naresi, but with larger 
white patches and a trace of the “ nerina red ” on F.W. 

The family included a fifth female which resembled fig. 3, and the 
female parent. 


Explanation of Plate XLVII. 

Fijian HypoHmnas boHna (natural size). 

Fam. 2 . — Female Forma in, All-female Family of Female Parent 
from Suva. 

The much-worn female parent, taken July 9, 1921, resembles fig. 1. 

Forms of Female Offspring present in Family. 

Fig. 1. Six females of this form, two of them with no orange in 
H.W. centre and only a trace of blue. Fig. 1 approaches nwnlTouzieri, 
the differences being apparent when fig. 2 is compared. 

Fig. 2. Two females of this form, which only differs from the t3’pe 
of montrouzieri in the less development of orange, especially at F.W. 
apex. 

Fig. 3. Three females of this form, one of them with less blue in 
H.W. centre. 

Two other females diffra from fig. 3 in the clouding over of the 
F.W. chief mark with scattered scales, thus approaching the form 
murrayi. 

Fig. 4. Two females of this form — euploeoidea, with the addition 
of traces of chief mark in F. and H.W. 

One additional female retained by Mr. Simmonds resembled 
fig. 1 or 2 ; 1 — fig. 2 or 3 ; 1 — fig. 4, or came between 3 and 4. 

This family was somewhat larger than the numbers indicate, as 
the last few to emerge were retained, as also in families 6 and 7. 
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Explanation op Platb XLVIII. 

Fijian Hypolimruis bolina (natural size). 

Fam. 3. Female Forms in Biserml Family {indvding one Male, 
received), with their Female Parent, K, from Ovalau. 

Fig. 1. Female parent K, taken May 6, 1922. It is seen to be 
of a form intermediate between the offspring represented in figs. 2 
and 3, but probably nearer to the latter. 

Forms of Female Offspring present in Family. 

Fig. 2. Two females of this form. 

Fig. 3. The only example of this form. 

Fig. 4. Four females of this form. 

The family contained 4 additional females — 3 like fig. 2 or 3; 
1 like fig. 4. One male was received. 


Explanation op Plate XLIX. 

Fijian Hypolimnas bolina (| natural size). 

Fam. 4. — Female Forms in All-female Family of Female Parent 0, 
from North Vanva Leva. 

The much-damaged female parent, taken Sept. 18, 1922, evidently 
resembled fig. 1. 

Forms of Female Offsprino present in Family. 

Fig. 1. Four females of this form. 

Fig. 2. Three females of this form. 

Fig. 3. One female of this form. 

Fig. 4. Two females of this form. 

Fig. 5. Three females of this form, and two with the H.W. chief 
mark larger and with more extensive white. 

Fig. 6. Five females of this form. 

It is interesting to note the stability of this combination of the 
eupheoides form with an evanescent chief mark in F.W. All 5 
females were similar in this respect. 

Of 6 females retained by Mr. Simmonds, 2 resembled fig. 1 ; 
2— fig. 3 or 4; 2 — fig. 5 or 6. The 2 like fig. 1 have been added to 
the above 4 in the legend of PI. XLIX. 
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Explanation op Plate Xi,. 

Fijian HypoUninas bolitia (natural size). 

Fam. 5. — Female Forms in Bisexual Family {including 9 Maks), 
with their Female Parent 8, from Taveuni. 

Fig. 1. Female parent S (paJlescens), taken Sept. 4, 1921. 

Forms of Female Offspring present in Family. 

Fig. 2. Five females of this form {pallescens), 2 of them with 
smaller chief marks on F. and H.W. One of these latter is a bred 
specimen which probably, but not certainly, belongs to this family 
(see p. 669). 

Fig. 3. Five females of this form, 2 of them with rather darker 
orange ground-colour and 1 with basal dark areas emphasised in 
depth and extent, and a trace of blue and white chief mark on H.W. 

Fig. 4. Three females of this form, 1 of them with a very faint 
trace of blue and white H.W. mark, and 1 intermediate between 
figs. 2 and 4, and with an emphasised F.W. oblique bar. 


Explanation of Plate LI. 

Fijian Hypolimnas bolina (natural size). 

Fam. 6. — Female Forms {continued on PI. LI I), in Bisexual 
Family {including 13. Males), with their Female Parent X from 
Kandavu. 

Fig. 1. Female parent X, taken July 25, 1921. Allowing for its 
worn and faded condition it is seen to be of the form represented in 
fig. 2. 

Forms of Female Offspring present in Family. 

Fig. 2. Two females of this form. 

Fig. 3. Two females of this form. 

Fig. 4. Two females of this form, one of them with reduc 
orange markings in F.W., but emphasised in H.W., and wit ou 
the blue and white mark in H.W. 


(Family continued on PI. LII.) 




Ifohiiison. Ph^.lo. „ ^ ^ 

. Vans & Ciamptoti. 

.ill l/ic Hi'iins tin yaihcr o::ey •; uni. size, 

IHJ. I'U'AX .SPKCIliS Ol-- IXl-I.DKA rUOM TItl. WIiSIlIKX ISI.AXI.iS OF 

iHi. c.KdU’. THi; wiirn; |•AITI;K^• \vi:i.i. i)i:vi;i.oiM'.n. 




-I- RobiiiiOH, Photo. I'li/is Cyiiiiil'toii. 

All the ligitrcn jn rat/ui orei !, not. 

nil; FOUK FIJIAN SPliClMS OF KUI'UIFV FROM IHF. I;ASTI;1<N ISl.AXDS f'F 
i iii; GKOI I-. THi; WHiTK PAi ii;rn Ri:nici;n. 







3 TiUl. forsteri 

. llobinson, Photo. All the fisurcs ure rather nvfy I n/ii. W.r/*. 




Huhinson, I’holn. the liunns ini- ralhi i- iiiidn I vat. stJi 






/itttJitluWtfu 

pntM'rphut 



:i TiilL fnrsfrri UmiMiiionnl) 




TuUloluft fotftU'ri 




Trans. Ent. .SV. Loud., Plaft XX XVI IT. 



.1. liohinsou, Phoiu. Vims ti- Cnimptoii. 

I'isun's aiii mil. shi’. 

NtniEl Il.: ASSOCIATION (Figs. 1-0 TAKFN WITHIN TWO .MINCIES: 
OVAI.AU. 9 II. Bill I\A (4I FUOM SAAIK ISI.ANI', 




■ f ■ Hobinsoii, Photo. 


All the figures are rather under i nat. size. 


I’aits &• Crompton 


the I'OUR FIJIAN EUFI.OEAS FROM Tlin HIA (CICIA) ; WITH EASTERN, 
INTERMEDIATE AND WESTERN PATTERNS. 






Trans Ent. Soc., Loud., ip 2 j, Plate XLI2 


AVALLI 8 I, 


FOTUXA I. 


«V 1 






K 


■ 






Helcita walkeri 
/. disfincfa 








Boisduvalii simmonds; Uelcila. iiidheri 

1 • Bobinson, Photo. ^ ^ 

, Vaus &■ Crampton. 

All the figures are rather under i nat. size. 

* reduced PATTl-RN- TAKEN WITH A DARK EUPLOE.^ 

■ LLIS I., BUT OF THE FORM WALKERI {13-19) ON FOTUNA I. 



Transitional 


Trans. Ent. Soc. Land., /p2j, Plate XLIL 







• 0 : 







Hvroi.iSiNAV; 


/'j,/. . /.'‘Hi/.. ^ 


riatr : 






IMIAN li V !•' H.IMNAS IJiil.INV 
















Explanation of Plates. 


691 


Explanation op Plate LII. 

Fijian Hypdimnaa bolina (natural size). 

Fam. 6. — Femak Forma (continued from PI. LI) and Male, in 
Bisexual Family (including 13 Males) of Female Parent X, from 
Kandavu. 

For female parent X see PI. LI, fig. 1. 

Forms of Female Offspeisq (cokthsfed feoh Pl. LT) 
PRESENT IS Family (with One Male). 

Fig. 1. Two females of this form (thomsoni). 

Fig. 2. One female of this form (murrayi). 

Fig. 3. Two females of this form (euploeoitles). 

Fig. 4. One of the 3 males (out of 13) received. 

The family included 5 additional females. 


Explanation op Plate LIII. 

Fijian HypoUmnaa bolina (natural size). 

Fam. 7. — Female Forms in All female Family of Female Parent W, 
from Kandavu. 

The female parent W, taken July 25, 1921, is of the form 
euploeoidea, resembling fig. 1. 

Forms of Female Offspring present in Fa.mily. 

Fig. 1. Three females of this form (euploeoidea). 

Fig. 2. Three females of this form. One of them has slightly 
more and one slightly less of the “ nerina red ” on F.W. All are 
the same form as that shown in fig. 1, with this sUght addition. 

Fig, 3. Eight females of this form (elliciana, a nerina with 
reduced pattern). 

Fig. 4. Two females of this form (naresi, with emphasised H.VV. 
mark). 
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A. General Observations. 

There are comparatively few species of Diurnal Lepido- 
ptera which have a wider range of distribution than Heodes 
pMaeas L. Throughout the greater part of the Northern 
Hemisphere this insect is to be found, extending south- 
wards to the Ethiopian Eegion, while to the north it has 
been captured with four other species in Grinnell Land, 
at the highest latitude at which Rhopalocera have so far 
been observed. It varies seasonably and geographically 
to a remarkable extent, and produces many striking and 
constant local races, while specimens from almost every 
district differ in some minute particulars which can hie 
detected by the careful analysis of a long series. These 
variations have never been worked out with adequate 
material, and it is the object of this paper to consider them 
n relation to the distribution and seasonal dimorphism 
)f the species. I am greatly indebted to Prof. E. B. 
?oulton, F.R.S., for suggesting this investigation in the 
irst instance, and for his unfailing help ever since. It is 
mtirely due to his kindness in placing the resources of the 
lope Department of the University Museum of Oxford 
t my disposal that it has been possible to imdertake it. 
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I should like to express my best thanks to Lord Roth- 
schild, F.R.S., for entrusting to me, for many months, 
the whole of the unrivalled material from the Tring Zoolo- 
gical Musemn ; to Mr. J. J. Joicey, F.L.S., who so kindly 
sent for examination the extensive and interesting series 
from the Hill Museum, Witley, and to the authorities 
of the Natural History Museum, South Kensington, who 
gave me every opportunity of inspecting the unique speci- 
mens in the National Collection. I am most grateful 
to Dr. H. Eltringham for his kindness in preparing and 
painting the plate illustrating this memoir, and to Mr. 
Alfred Robinson for the trouble he has taken in photo- 
graphing the specimens. To Commander J. J. Walker, 
R.N., F.L.S., I am indebted for many very valuable 
suggestions, also to Mr. G. T. Bethune-Baker, F.L.S., 
for giving me the opportunity of examining the remarkable 
and historic examples in his collection. 

B. Seasonal Dimorphism. 

The varieties of HeodesjMaeas may be regarded as coming 
under three headings ; Geographical, Seasonal, and Casual 
Variation. It is with the first of these that this paper is 
chiefly concerned, but it is necessary to say something of 
the other two. 


1. Weismann's Experiments. 

Seasonal and geographical variation are not easily 
dissociated. In some localities the difference between the 
spring and summer broods is indeed most remarkable, in 
others it is almost imperceptible. Thus it will be convenient 
to consider some of the principal characters of seasonal 
variation at once, and to leave the others to be discussed 
in connection with the geographical distribution. Several 
authors have paid considerable attention to this subject, 
but the work of Weismann is the most detailed, and his 
experiments on the species are famous. He noticed that 
in Germany the spring and summer broods resemble one 
another, while in Italy they exhibit marked seasonal 
dimorphism ; the spring brood beii^ similar to the 
but the summer form having the wings more or less clou e 
with black, often almost to the exclvmion of the 
ground-colour. By subjecting to a high temperature 
pupae obtained from a German spring form, he pro 
brood darker than the normal, but not so dark as 
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Italian spedmens of the second generation; while, by 
subjecting pupae obtained from Naples to a low temperature 
at Freiburg, he produced a summer brood lighter than the 
Neapolitan insects, but darker than the German. His 
explanation of these results in the light of his theory of the 
germ-plasm is interesting. He says : “ The germ-plasm 
of the Southern Colony must contain many determinants 
among those for the wings which, in consequence of the 
exposure of thousands of generations to heat, have been 
adapted for the production of black scales, together with a 
large number of others which only require a small increase 
of temperature during pupation in order to give rise to a 
black colour. These latter kind cause such fluctuations as 
occurred in my experiments ; while the former produce the 
black coloration of the wings which has become fixed in 
the constitution of the Southern Colony, and can no longer 
be removed by the action of cold on the young chrysalis.” • 

2. Various Observations : Constant and Racial Broods 
defined. 

Generally speaking, summer specimens are darker than 
spring or late autumn insects, sometimes extraordinarily 
so, and this tendency is, with few exceptions, accentuated 
progressively southwards. Frequently correlated with it 
is an increase in the length of the tail, situated at the end 
of the second nervure of the hind-wings, and more rarely 
of a pointed prolongation of the anal angle : both may be 
made more conspicuous by a deep indentation of the outer 
margin between them. This dark, long-tailed form is 
var. deus F., but it is subject to such remarkable geoOTaphi- 
cal variation that the name can only be regarded as having 
a vague general significance. Except in the far north, 
several broods of the species succeed one another during 
each year, the number depending generally on the locality 
and, to some extent, on the season. In favourable climates 
three, four or even more broods are the rule. These may 
be regarded as falling into two groups : the cold-weather 
forms, produced in the early spring and late autumn, which 
resemble each other, and the hot-weather forms, produced 

* Weismann, “ The Genn-plasm : a Theory of Heredity ” (trans- 
lated by Newton Parker and Rormfeldt), p. 3M et seq. For a further 
account of these experiments see p. 420 of the same work and 
“ Studies in the Theory of Descent ” (translated by Raphael Meldola), 
pp. 49-60 and p. 64 et aeq. 
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in the siunmer, which are also nearly alike. The spring 
and autumn specimens belong to what I have called the 
Constant Broods, and approximate to the typical form of 
the species, such as occurs in these islands; the summer 
specimens, which belong to what I have called the Racial 
Broods, are produced at a time when the high temperature 
and peculiar climatic conditions of a given locality can 
most readily act upon the pupa and produce their character- 
istic effects. These names are purely arbitrary, and are 
designed primarily to avoid circumlocution ; nevertheless, 
in the great majority of cases, they have a considerable value 
in the study of this insect. I speak of Constant Broods 
because they are relatively constant in their appearance 
throughout the range of the species; of Racial Broods, 
because in them are manifested all the extreme forms 
of the local races. It will be seen, therefore, that speci- 
mens of Heodes phlaeas from any number of given localities 
resemble one another more closely in the Constant than in 
the Racial Broods. Setting aside the Occasional Aberra- 
tions, which occur indiscriminately in both, exceptions 
to this rule are very uncommon. 

3. The Climatic Effect on Racial Broods. 

Since the peculiar characteristics of the Racial Broods 
are the result of heat in the pupal stage, it follows that they 
must be more pronounced in hot seasons than in cool ones. 
In the south, where the insects are extensively suffused, 
a slight increase of dark pigment is not perceptible; 
further north, however, it produces a marked effect. In 
such a climate as that of England the ground-colour 
generally remains fairly bright at aU times. When three 
broods occur they are hardly to be distinguished from 
one another, though nearly always the second, which is 
really the Racial Brood, is slightly duller than the other 
.two. It is only in exceptional circumstances that it really 
differs from them, and we see operating here the same 
process which produces such striking seasonal dimorphism 
fiuiiher south. There are in the Hope Department a 
Oxford most remarkable illustrations of this chma ic 
effect. ' Dr. R. C. L. Perkins, F.R.S., captured thirty-seven 
specimens on the same bank at Cerne Abbas, ’ 
twenty-one in August 1911, one of the hottest years m 
living memory, and sixteen in August 1912, one o 
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coldest and wettest. They aie of unusual interest, all 
belong to the Racial Brood, and eight out of the fourteen 
1911 males are darker than any of the eight males taken in 
1912, while, in both sexes, the copper tint is more brilliantly 
lustrous in 1912 than in 1911.* During the present year 
(1923) Mr. A. H. Hamm has captured a series of one hundred 
and fifty-five specimens at Hogley Bog, BuUingdon, 
Oxford. They show that even in the most unfavourable 
seasons the second brood is slightly darker than the others. 
He has carefully supplied them with the most minute data. 
Seventeen captured on June 23rd are bright and fiery, with 
the spots on the fore-wings very small. By August 19th 
a second brood had appeared, and the sixty-two specimens 
captured on that day are distinctly dull and present a strik- 
ing contrast to the earlier insects. The thirty-nine speci- 
mens captured on August 26thshow the same characteristics, 
but on September 2nd, among twenty insects, are six veiy 
bright newly emerged examples. These may be a retarded 
emergence or, more probably, a third brood ; in either case 
they show in a marked manner the effect which the unusual 
cold at the end of August exercised on the pupa. On 
September 9th eight specimens out of seventeen show the 
same effect. Another interesting series of one hundred 
and three specimens, captured near Newbury in September 
1921, also by Mr. Hamm, provides an excellent example 
of a third brood in this country.! summer, which 

was throughout very hot, the ground-colour of the second 
brood was quite didl, but that of the third is as bright 
as any spring specimens, thus illustrating the similarity 
of the two Constant Broods. 

It should be noticed that in all cases the male is much 
more strongly affected by heat in the pupal stage than the 
female; so that in those southern localities, where the 
suffusion is very great, Heodes phlaeas becomes, in the Racial 
Broods, a sexually dimorphic butterfly. Differences of 
shape and size also appear : this is to some extent a 
geographical effect, for it is more pronounced in the Far 
East than in the West, even though the quantity of suffusion 
may be less. 


* Proc. Ent, Soo. Lend., 1912, p. cxxxviii. 
t For a further account of these specimens see Proc. Ent. Soc. 
Lond., 1921, p. cvi. 
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G. Occasional Abbbbations. 

1. Some of the named Forms. 

There are a certain number of Occasional Aberrations 
which may appear in any brood or in any locality. In 
what are, perhaps, the most striking examples of these 
the copper is replaced by a yellowish-white or cream colour 
(ab. scdimidtii Gerhart; Plate LIV, fig. 7) or by a pure 
white (ab. alba Tutt; Plate LIV, fig. 13). They are 
the end result of a long series of variations graduating 
imperceptibly from the normal copper ground-colour, 
among which ab. cuprinus Peyer, intermedia Tutt, and 
some others have received names. Not infrequently indi- 
viduals appear with one white or brass-coloured wing; 
generally they are not to be regarded as asymmetrical 
examples of the normal varieties, but are pathological in 
origin, for the wing appears bleached in many cases, and 
the scales may be twisted or otherwise deformed. On the 
other hand, the ground-colour may remain typical, while 
the spots on the fore-wings alter in tone, to grey in ab. 
tcddn Tutt, or to white in ab. huebneri Tutt. These spots 
may vary in size and shape in a highly remarkable manner. 
They may be greatly reduced in number, so that the fore- 
wings are entirely coppery save for the black border and 
the two cell-spots (ab. bipunctata Tutt), and ultimately 
even these disappear in ab. obliterata Scudder. The spots 
of the distal series are, however, frequently enlarged 
(ab. Tnagnipundata Tutt) until they touch one another 
(ab. koM Stgr.), and finally coalesce into a continuous 
band in ab. fasciola Streck. They may be oval in shape 
or modified into streaks, with which the cell-spot occasion- 
ally unites (ab. conjimcta Tutt). These aberrations are 
frequently repeated on the underside or may occur on that 
surface alone. The red band at the margin of the lund- 
wings is somewhat rarely broken up into a series of wedge- 
shaped markings (ab. radiata Tutt), and may even disappear 
completely (ab. obsoleta Tutt). Sometimes, howevCT, 
it is abnormally broad or may be continued in 
up the nervures (ab. subradiala Tutt). A character wnic 
is racial in one locality may be found in others as an 
occasional aberration. For example, in Western Jturop 
a form appears now and then in which the usual , 

replaced by a fiery red (ab. ignita Tutt), yet this is a no 
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feature of the race occurring in the Tian-Shan. These 
various modifications are almost endless, and a large 
proportion of them have received names. It would be 
profitless to repeat these here, as many refer to examples 
which are intermediate in some degree between the type 
and the more extreme aberrations cited above. They may 
all lie found, when required, in an excellent article on this 
species by the late Mr. J. W. Tutt.* 

2. Caeruleo-pundtala^iff. 

Before leaving this subject, the blue spots so often seen 
immediately within the red band on the hind-wings (var. 
caeruleo-puncMa Stgr.) deserve consideration. It is not 
often that they form a very important factor, for they 
appear and disappear in a very confusing manner even in 
the most striking and constant local races. Two forms 
are, so far as is known, exceptional in this respect ; in 
adhiopica Boulton, f they are a constant feature, and they 
do not occur in the Bacial Broods of China. It has been 
suggested that they occur in a larger percentage of speci- 
mens from marshes than from dry ground, and an interest- 
ing discussion on this subject is to be found in the 
Entomologist. J The evidence there brought forward seems 
conflicting, and I cannot say that my own observations 
have in any measure corroborated this theory. It appears 
to me that, if caeruleo-punctata were the form of the species 
inhabiting damp places, we might reasonable expect to 
find an increase in the percentage of specimens exhibiting 
blue spots in districts where the rainfall is heavy and 
marshes are frequent, and, conversely, a decrease in this 
percentage among a large random selection from drier 
countries. From the data given later in this paper it will 
be found that such is not the case. Mr. Hamm has also 
come to the same opinion, for, speaking of a series which he 
captured on Greenham Common, “ one of the highest and 
driest places near Newbury,*' he remarks : “ A few are 
of the caeruleo-punctata form, a variety supposed to occur 
more frequently in damp situations, but here as common 
in the high and dry locality as in the others.” § 

* “ A Natural History of the British Lepidoptera,” vol. viii, 
p. 330 et seq. 

t See p. 703. 

t Entom., vol. liii, pp. 233, 284, 286; voJ. Uv, pp. 17, 101; 
vol. Iv, p. 36. 

§ Rw. Ent. Soo. Loud., 1921, p, cvii. 
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In the article previously cited, Mr. Tutt deals with this 
aberration at some length. He quotes a reference to a 
paper by Weismann translated in the Entomologist,* and, 
after transcribing fairly closely, continues : “ If specimens 
from the south be compared with those from the north, 
it is seen that well-developed [blue] spots and their indi- 
cations are much more frequent, but that no correspondence 
exists between climate and degree of perfection of the 
spots.” The opinion here expressed is contrary to my own 
observations, for I have been unable to detect any corre- 
lation between the latitude and the frequency of the 
caemleo-punctata form. To illustrate this jwint I have 
selected, from the following data, eight localities, all in the 
western part of the Palaearctic Region, and have arranged 
them according to their latitude. 


Locality. 

The caeruleo-punetata form. 

Constant Broods. 

Racial Broodii. 

Uddevalla (Sweden) 

- — 

35% 

Bullingdon, Oxford 

18% 

17% 

Bihar Comitat (Hungary) . 

19% 

24% 

France (Mediterranean Coast) 

29% 

28% 

Sicily 

T 

18% 

Algiers (Town) 

18% 

1200 

Cyprus 

41% 

47% 

Southern Algeria .... 

21% 

? 


It will be seen that the proportions in which the caeruleo- 
punctata form occurs are quite irregular, but that they do 
not differ widely in the two types of brood from the same 
place ; exceptions to this rule are uncommon. It is note- 
worthy, also, that in some localities the higher numbers 
occur in the Constant Broods, in others in the Racial : a 
condition very different from that obtaining in regard to 
the Critical'Spot (pp. 731-732). 

The above examples may be amplified from the data given 
later in this paper, where a description will be found o 
the forms occurring in very numerous localities 
the range of the species, and the percentage in whic 
blue spots appear is there recorded in each case. ® 

* Entom., vol. xxix, pp. 74-75. 
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maim seems definitely to Have field tfie same opinion in 
regard to tfie lack of correlation between tfie caendeo- 
pundata form and tfie latitude, for on turning to tfie article 
mentioned above I find, in place of tfie passage given by 
Tutt, the following : “ If specimens from the south are 
compared with those from the north, it turns out that well- 
developed spots occur in individuals everywhere, that 
indications of them are frequent everywhere, but that no 
correspondence exists between the climate and the degree 
of perfection of the blue spots.” I do not know whether 
Tutt misread the passage or was drawing his own con- 
clusions from Weismann’s data. 

D. The Geogbaphical Races. 

1. General Remarks : previous work. 

To turn, however, to the geographical races. Mr. Tutt 
remarks that “ The variation of Rumicia [Heodes^ pMaeas 
is one of the most difficult subjects with which we have to 
treat,” and this has generally been recognised by entomolo- 
gists. It is to be accounted for in part by the seasonal 
dimorphism, which varies from year to year and is extreme 
in some localities, almost unnoticeable in others, but 
chiefly by the nature of the local races. Some are most 
striking, and often have certain features common to them 
at all times of the year with others superimposed, as it 
were, on the Racial Broods ; in other places it is these broods 
alone which are remarkable. More frequently slight 
though constant changes of colour are the only distinctions 
perceptible, while often the geographical forms are due to 
a shifting of the average in some small respect. It is not 
surprising that they have always attracted attention, and 
entomological literature contains many interesting observa- 
tions upon individual races and one or two more general 
surveys, among the most valuable of which are : that part 
of Mr. Tutt’s great work on British Lepidoptera which deals 
with this species ; * the article on Heodes phlaeas in “ The 
Macrolepidoptera of the World,” by Dr. Seitz ; f and a 
paper by Dr. Chapman in the Entomologist’s Record, f The 

* “A Natural Histoiy of the British Lepidoptera,” vol. viii, 
p. 330 et seq. 

t “ The Macrolepidoptera of the World,” Section 1. The 
Palaearctic Begion (translated by Dr. K. Jordan), vol. i, pp. 286- 
286. 

t The Entomologist’s Record, 1904, vol. xvi, p. 167 et seq. 
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fiist of these is an admirable and comprehensive account of 
the species, giving most minute particulars of the Occasional 
Aberrations, but, being a work on British Lepidoptera 
only, the various Geographical Baces are not fi^y dealt 
with. The able passage in “ The Macrolepidoptera of the 
World ” above referred to is necessarily very short, and the 
same remark applies to Dr. Chapman’s paper, in which I 
find the following observation : “ The greatest variation 
in colour occurs in the amount of black scaling. This 
occurs in two very distinct ways, viz., by greater extension 
of the black areas, spots, hind margin, etc., and by a suf- 
fusion of black scales. The former not unfrequently occurs 
with hardly any of the latter, but sufiusion of the copper 
is almost always associated with some increase of the black 
areas. The evidence of the specimens submitted is to the 
effect that both these are the result of heat in the earlier 
stages, that is, that it is entirely climatic and in no definite 
way geographical or racial.” 

It is certainly true that the amount of suffusion on the 
fore-wings is subject to the most extraordinary variation, 
that it is of the two types described by Dr. Chapman, and 
that it is the result of increased heat in the earlier stages. 
The study of large collections from numerous localities 
makes it appear, however, that its character is dependent 
on the Geographical Baces to a very considerable degree. 
Thus in Italy and Syria the fore-wings of the Bacial Broods 
are extensively suffused, the exact amount depending on the 
individual, the sex and the season. Though this sufiusion 
takes place on parallel lines in the two localities, it is 
always perfectly distinct. The rich black of the Italian 
specimens could never be confused with the dull lustreless 
brown of the Syrian forms by anyone who has once 
examined them. 


2. The Range of the Species. 

In order to obtain sufficient data for the following account 
of the Geographical Baces of Heodes phlaeas I have 
examined minutely between four and five thousanu 
specimens from its entire range, and many others sufficient y 
to ascertain whether they are true to the 
is typical of their locality. The species occurs J 

thioi^ the whole of the Palaearctic and Nearctic Iwgio , 
as well as the northern part of India in the Orients • 
Within the Continent of Europe the Geographical Baces 
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often separable only by comparatively small details. 
Excluding the Arctic forms they are to be distinguished 
more by a change of the average in some slight respect 
than by any outstanding characters, although the Bacial 
Broods of the south are, broadly speaking, very different 
from those of the north, ovring to the greater amount 
of suffusion of the fore-wings in the former. This general 
uniformity offers a surprising contrast to some of the 
remarkable races which occur in other parts of the world. 

3. The Ethiopian Form. 

The only portion of the insect’s range with which this 
paper does not deal is the Ethiopian Region, where it is 
found in three very singular forms — abboti Holland, pseudo- 
phheas Lucas, and aethiopica Poulton. The whole question 
of their occurrence has been discussed very fully by Prof. 
Poulton,* so that it is unnecessary to deal with the matter 
here. I might add, however, for the sake of completeness, 
that they are quite unlike any other known forms, with the 
possible exception of one or two specimens captured far 
to the south near the western border of the Sahara.f The 
three forms differ considerably from one another, but in 
general it may be said that the copper ground-colour has 
a very distinctive tone : it is rather pale, of a very curious 
brickdust shade, and strongly metalhc. The copper band 
near the margin of the hind-wings is unusually broad, and 
these wings are themselves more or less thickly dusted with 
metallic scales up to the base. On the imderside their colour 
is a rich red-brown, which is quite characteristic. It is 
a singular fact that here, at the southern limit of the 
species, no examples have been recorded which show the 
smallest trace of suffusion. 

4. The Genitalia. 

Dr. Chapman has made a report on the genitalia of these 
Ethiopian forms.| He finds that they do not differ from 
those of H. pMaeas pMaeas save in a slight diminution in 
size, which is most noticeable in the aedoeagus, “ which is 
2-0 to 2*1 mm. long in Northern phlaeas and 1-63 to l-Tfi in 
the African forms.” There is also a greater constancy in 

* Proc. Ent. Soc. Lend., 1921, pp. Ixxxi-Ixxxvi; 1922, pp. li-Ivi 
and xciv-xcv; also, 1923, pp. xxii-xxiv. 

t Ibid., 1923, pp. xxiv-xxv. See also p. 719 of this memoir. 

f Ibid., 1921, p. Ixzxii el seq. 



704 


Mr. Edmund B. Ford on 


the outline of the penis sheath. He says, “ It is possible to 
regard these as specific characters. For my own part I regard 
them as items of geographical variation, still far short of 
implying specific distinction. . . .” He then proceeds to 
state his conclusions on a matter intimately connected with 
t.Tiia present paper — the relation between H. phlaeas phlaeas 
and H. phlaeas hypophlaeas. He examined the genitalia 
of these two forms and remarks : “ I may say that I 
regard hypophlaeas (Lapland and N. America) as specifically 
identical with phlaeas. The appendages don’t differ at 
all. ...” 

5. Methods used in describing the Geographical Races. 

In describing the various local forms I have, of course, 
relied upon the abnormal and distinctive characters which 
they may possess. Frequently, also, I have made use of one 
or two modifications of the ordinary shape and markings ; 
such as the length of the tail, the quality of the suffusion 
and the area of the wing which it covers, when present; 
also the colour of the underside of the hind-wings and any 
TnnrlHnga thereon. One of the most interesting of these 
distinctions is the shape of the first spot in the distal series 
above the hind margin of the fore-wings, situated between 
nervures 1 and 2. Prof. Poulton has shown the value 
of this character in describing the Ethiopian forms of the 
species. For the sake of brevity I shall refer to it as the 
Critical Spot. It is comparatively long and narrow; its 
form is essentially double— this is more clearly seen on the 
underside but, even above, it may be divided into two 
distinct spots. It may be constricted hour-glass-like, but 
normally its shape is crescentic and its direction variable. 
When the concavity faces outwards I shall simply refer to it 
as turned out ; when it faces inwards I shall call li turned in. 
That is to say it is the concavity, not the converity, which 
is always referred to. If a large number of specimens from 
all broods be captured in a given locality, it will 
that the percentage having the Critical Spot defimtely 
turned inwards and definitely turned outwards is fairly 
constant. These proportions differ widely in the 
local forms, in complete accordance with ^ 
expectation that, when sufficient material could be o 
tained, the shape of this spot would prove to be a rac 
character.* In every district its direction is doubtiui 
* Proc. Ent. Soc. Lend., 1922, p. Uv. 
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certain nnmber of specimens, and in a few instances it is 
divided into two. 

In describing the Geographical Eaces of Heodes phlaeas, 
I have attempted to follow, as far as possible, a linear 
order, tracing the variations from one country into the next. 
It is, of course, impossible to carry out such a plan com- 
pletely. Starting with Britain I have followed with 
France, taking the Channel Islands on the way, then through 
Spain (with Majorca) into Portugal. Commencing again 
with the coast of the Baltic I have discussed the forms to 
be found in Germany, Hxmgary, Switzerland, the Italian 
Peninsula and the adjacent islands. From this point I have 
described the races inhabiting the countries bordering the 
Mediterranean, travelling east along the north coast and 
west to Morocco along the south, completing the western 
habitat with the Canary Islands and Madeira. In Asia 
I have followed an imaginary line running east from Syria 
to the coast of China, deviating north or south on the way 
when necessary, and completing the Palaearctic Begion witn 
Corea and Japan. After giving an account of the Oriental 
and Nearctic Baces, I have devoted a section at the end of 
the paper to the circumpolar forms; for their affinities 
can be determined more readily when the eastern part of the 
Palaearctic Begion has been dealt with. Furthermore, 
by their study we gain some light on the origin of 
E. phlaeas hypophlaeas in North America. 

E. The Palaearctic Begion. 

I. Europe and the Mediterranean Coast. 

Owing to the small differences which are observable 
among the races of Europe and the Mediterranean coast 
a standard form of description is necessary. The Constant 
and Bacial Broods will be kept distinct, though as the 
former hardly vary within the limits of this section, they 
will only be considered fully in a few instances. In each 
locality I have recorded the percentages, to the nearest 
whole number, in which the Critical Spot is turned in and 
out, giving in addition the data from which they were 
calcukted. They rarely amount to 100%, since, in almost 
every case, their direction is doubtful in many specimens. 
When less than twenty-five examples of a brood have been 
obtainable I have recorded only the actual numbers. 
When the tail is mentioned in the following descriptions, 
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without explanatory remarks, it is the true tail, situated 
at the end of the second nervure, which is referred to; 
not a pointed prolongation of the anal angle. In the 
region under discussion, the markings on the lower surface 
of the hind-wings, which form such a crucial test else- 
where, are constant and uninteresting. It be con- 
venient, therefore, to describe them forthmth, and to 
omit further reference to them save in exceptional cases. 

Under Sutfdce of the Evtd-wings . — ^Inthe Constant Broods 
the ground-colour is generally a slate-grey on which a 
series of dark spots may be seen with some distinctness; 
there is in some specimens a trace of a red line within the 
TrinTgin. In the Bacial Broods the ground-colour is of a 
more uniform brown or whitish brown, the black spots 
are less distinct, and traces of a red line are less common. 
In those districts where the Eacial Broods are much 
suffused these two t 3 rpes of underside are very constant 
and distinct. In the north, however, they merge into 
each other imperceptibly, so that they are not more easily 
separable on the lower surface than on the upper. 

I have generally had the opportunity of examining large 
captures from one or two localities in each coimtry, and 
these have been described in full. Usually, however, small 
numbers from very many different places have also been 
studied, and it would, of course, be impossible to deal with 
all these separately. I have therefore grouped them into 
districts, both for the purpose of a general description as 
well as of calculating the percentages of the Critical Spot 
and of the caervleo-'punctcUa form. Where, how'ever, any 
specimens appear at all remarkable I have also given a 
separate account of them. Thus the trend of variation 
can be traced through each country, and can be considered 
in relation to the description of large collections Iro® ® 
few distinct localities. This plan only holds good for tne 
present section, after which it has been necessary to mo i y 
it very considerably. 


1. Britain. 

Distributed from the Orkney Islands 
throughout Ireland. The distinction between e 
and Eacial Broods, and the effect ® j* jg very 

latter, has already been discussed (pp. 69o 697). 
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rarely that extensively suffused specimens occur, and then 
of course only in the Racial Brood, which, with us, is the 
second. Such specimens are naturally more frequent in 
warm years than in cold ones, but even in the most un- 
favourable circumstances a few hot days towards the end 
of the pupal period may have a marked effect. Thus 
Prof. Poulton captured one specimen on August 14th this 
year (1923) in the Isle of Wight which is extraordinarily 
dark, having been affected by the heat during the first 
fortnight of the month. It is rare to find the tail more 
than very slightly developed. 

The distribution of H^es phlaeas in these islands has 
been described far more minutely than in any other part 
of the insect’s range. It is not my intention, therefore, 
to reoccupy a field of work which has been so thoroughly 
explored. The most elaborate information may be found 
on, this subject in Mr. Tutt’s work,* which has previously 
been cited. I have, however, calculated the percentage 
in which the Critical Spot is turned in or out in two 
localities from which a considerable number of specimens 
have been examined. 


Bexley {Kent). 

Constant Brood (May to July, those from the latter 
month are not particularly good specimens). 309 examined. 
Critical Spot : out — 156 (50%), in — 36 (12%). Caeruleo- 
punctata — 63 (20%). 

Hogley Bog, BuUingdm, Oxford. 

ConsUint Brood. 28 examined. Critical Spot : out — 13 
(46%), in — 10 (36%). Caeruleo-punctata — 5 (18%). 

Racial Brood. 127 examined. Critical Spot : out — 56 
(44%), in— 41 (32%). Caeruleo-punciata—22 (17%). 

2. Thb CHAmBL Islands. 

Guernsey. 

Constant- Brood. 11 specimens examined. Critical Spot : 
10 — out, 0 — in. Caeruleo-punctata — 9. All are unsuffused, 
and the groimd-colour is very bright. None have tails. 

Racial Brood. 4 specimens examined. Critical Spot : 
1^-out, 2 — in. Caeruleo-punctata — 4. These are slightly 

* “ A Natural History of the British Lepidoptera,” vol. viii, 
p. 330 et seq. 

TBANS. ENT. SOO. LOND. 1923. — PABTS ID, IV. (APBIL ’24) 3 A 
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suffused, and the copper is rather dull ; there is a trace of 
the tail in sU. 

3. France. 

In the north the species hardly differs from the form to 
be found in England; in the south the Bacial Broods 
become greatly suffused. 

Northern France. 

Constant Brood. 7 specimens examined. Critical Spot : 
2 — out, 3 — in. Caerul^-punctata — 5. All are quite bright 
and unsuffused. 

Bacial Brood. 11 specimens examined. Critical Spot: 
0 — out, 6 — in. Caeruleo-punctata — 4. There is a trace of 
the tail, and the copper is dull. 

Central France. 

Constant Brood. 13 specimens examined. Critical Spot : 
6 — out, 2 — in. Caeruleo-punctata — 5. All are bright and 
tailless. 

Bacial Brood. 24 specimens examined. Critical Spot : 
6 — out, 15 — in. Caeruleo-punctata — 4. It is here that 
deeply suffused forms begin to appear, so that the char- 
acters of this brood are very unstable — some being coppery, 
others extremely dark. In a few the tail is well developed. 

The Mediterranean Coast. 

Constant Brood. 38 examined. Critical Spot : out— 2i 
(63%), in — 6 (16%). Caeruleo-punctata — 11 (29%). In 
the spring the insects begin to emerge in March. They 
are generally very small and always bright. 

Bacial Brood. 58 examined. Critical Spot : 

(22%), in — 32 (55%). Caeruleo-punctata — 16 (28%). 
These are generally very dark, the suffusion being of a 
rich black shade, and, where copper scales appear, they 
are very fiery. The tails are long, and the spots on the 
fore-wings are often much enlarged. 

The Pyrenees. 

Bacial Brood. 17 specimens examined. Critical Spot. 
8 — out, 4 — in. Caeruleo-punctata — 6. They show verj 
clearly the effect of altitude on H. phlae^. IJoug on 
or two specimens are dark, the suffusion is much 
at the same latitude on sea-level; the tails are s 
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and the spots on the fore-wings smaller. For instance, 
one specimen in Mr. Bethune-Baker’s collection captured 
on Mont Louis, 5,280 ft., 28 vii.-5 viii. 1922, is very bright. 

4. Spain and Portugal with Majorca. 

Spain {excepting Segovia and the Gibraltar District). 

A few specimens from numerous localities ; they do not 
appear to differ from one another. 

Radal Brood. 47 examined. Critical Spot : otU — 10 
(21%), in — 21 (45%). Caervdeo-punctata — 10 (21%). The 
size seems to vary considerably; all are much suffused 
and have long tails. The underside of the hind-wings is 
of a whitish-brown tint. 

Segovia {the Sierra de Gnadarrama). 

Racial Brood. 233 examined. Critical Spot ; out — 92 
(39%), in — 66 (28%). Caeruleo-punctata — 35 (15%). The 
suffusion is rich and black, its degree varies greatly. Some 
are quite bright, while, in others, the copper is almost com- 
pletely obscured. The tails are long. The spots on the 
fore-wings are large and sometimes meet the marginal 
band. 

Gibraltar and the South Coast {to the Portuguese 
Boundary). 

Constant Brood. Only 7 examined. Critical Spot : 

5 — out, 1 — in. Caeruleo-punctata — 2. These specimens 
are very small and bright, the dark markings and spots 
are pale. This brood begins to emerge at the end of 
January. 

Racial Brood. 16 specimens examined. Critical Spot : 
7 — out, 6 — in. Caeruleo-punctata — 7. Exceedingly dark 
and suffused. In a small proportion of the females there 
is no great amount of black scaling, but they are always 
large, and the copper is very dull. The imderside of the 
hind-wings is, in all, a whitish brown. 

Majorca. 

Constant Brood. 2 specimens. Critical Spot : direction 
doubtful. Caeruleo-punctata — 1. Very bright and un- 
suffused, but of considerable size for a Constant Brood. 

RacM Breed. 14 examined. Critical Spot : 6— OMf, 

6 — Ml. Caendeo-punctata — 6. In spite of the feet that 
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I have seen one or two dwar& from the island the speci- 
mens are generally rather large and have long tails. The 
copper is dull and is often heavily suffused. 

Portugal. Algarve District. 

Constant Brood. 24 examined. Critical Sjpot : 18— 

3 — in. Caeruleo-pundata — 2. The colour is bright and 
tails are practically absent. 

Lisbon. 

Racial Brood. 6 specimens examined. Critical spot: 
0 — out, 4 — in. Caeruleo-punciata — 4. The tails are long 
and the copper is extensively suffused. 

5. The Coasts of the Baltic. 

Uddevalla, South Sweden. 

Unfortunately the specimens which I have examined 
from this locality (26 in all) are undated. Almost certainly 
they are July or August examples : it is probable that 
two broods occur there. Critical Spot : out — 9 (35%), 
in — 5 (19%). Caeruleo-punctcUa — 9 (35%). It is sin^r 
to find that two are slightly suffused. There is quite a 
distinct trace of the tail. The underside of the hind- 
wings is partly overspread with a hoary grey tint in one 
or two specimens. It is probably beginning to assume 
the characteristics of one of the far-northern forms to be 
described later (p. 739). 

Russia. Petrograd District. 

Racial Brood. Only 3 examined. In all the Critical 
Spot is turned in. One is of the caeruleo-punctata form. 
The specimens are rather large; in one the copper is 
slightly dull, though there is no trace of suffusion. The 
underside of the hind-wings is a greyish brown and the 
red line is not developed. 

Russia. Woltnar. 

One specimen, probably July or August, is a wiy 
remarkable aberration. The copper is replaced by a d 
yellowish-brown shade, and the spots on the fore-mn^ 
are greatly reduced. The Critical Spot is practica y 
absent, a very rare occurrence. 
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Denmark. 

Only 6 examined. They belong to a Bacial Brood. 
Critical Spot: 2 — oui, 2 — in. Caeruleo-punctaia — 0. All 
are rather large and bright. 

6. Germany, Austbu, and Hungary. 

Prussia. 

Constant. Brood, i specimens examined. Critical Spot ; 

1 — out, 1 — in. Caerul^punctaia — 1. Small and bri^t. 
Racial Brood. 14 specimens. Critical Spot : 

7-^‘m. Caeruleo-punctata — 3. The copper is slightly dull. 
One specimen from Berlin is a beautiful example of ab. 
schmidtii Gerhart, markedly suffused (Plate LIV, fig. 7.), 

South-western Germany. 

Racial Brood. 16 specimens examined. Critical Spot : 

2 — out, 6 — in. Caeruleo-punctata — 6. The copper is fiery 
and in one case deeply suffused. 

North-mstern Austria. 

Constant Brood. 22 examined. Critical Spot : 12 — out, 

3 — in. Caeruleo-punctata — 6. 

Racial Brood. 32 examined. Critical Spot : out — 10 
(30%), in — 13 (39%). Caeruleo-punctata — 6 (18%). In 
many of these specimens the basal area of the fore-wings 
is suffused. The tails are long. 

Western Hungary. 

Constant Brood. 5 specimens examined. Critical Spot : 
2 — out, 0 — in. Caeruleo-punctata — 2. 

Racial Brood. 11 specimens examined. Critical Spot : 

4 — out, 5 — in. Caeruleo-punctata — 1. Several are very 
dark, and the tails are generally long. 

Bihar Comitat, Hungary. 

Constant Brood. 27 examined. Critical Spot : out — 15 
(56%), in— 4 (15%). Cneruleo-pundata—6 (19%). Bright, 
with the spots on the fore-wings reduced in size. The 
red band on the upperside of the hind-wings tends to 
become broad. 

Raeud Brood. 108 examined. Critical Spot : out—TJ 
(25%), in — 49 (45%). Caeruleo-punctata— 26 (24%), In 
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these specimens the copper is dull, and many aie slightly 
suFused. Tskils are generally present, but short. 

7. Switzerland. 

None are from far north of the Italian border, and all 
have been captured from low elevations up to 2,750 ft. 

Constant Brood. 7 specimens examined. Critical Spot : 
6 — out, 0 — in. Caerul^punctata — 4. These are smaU and 
bright. 

Racial Brood. 11 specimens examined. Critical Spot ; 
4 — out, 5 — in. Caeruleo-jmnctata — 5. A few are con- 
siderably sufiused; the remainder are rather large, and 
the copper is dull. 


8. Italy. 

The Plain of Lombardy. 

Constant Brood. 36 examined. Critical Spot : out— 
14 (39*}^), in — 5 (14%)h Caeruleo-punctata — 4 (12%). 
Very bright and fiery. 

Racial Brood. 7 specimens examined. Critical Spot: 
3 — out, 3 — in. Caeruleo-punctata — 5. The copper is dull, 
and in some specimens suffused. The tail is exceedingly 
small. 


Southern or Peninsular Italy. 

Constant Brood. 5 specimens examined. Critical Spot : 
2 — out, 0 — in. Caeruleo-punctata — 1. Small and bright. 

Racial Brood. 48 examined. Critical Spot ; mrf— 24 
(50%), in — 21 (44%). Caeruleo-punctata — 7 (15%). In 
this brood the insects are much suffused, their colour 
being very black and glossy, a small patch of brilliant 
copper often stands out in the centre of the fore-wing. 
The tails remain small. 


Florence. 

I 

Constant Brood. 69 examined. Critical Spot : out— 3^ 
(52%), in — ^24 (35%). Caeruleo-punctata — 29 (42%). ^ 
these broods (from the spring and autumn) the ground- 
coloui is bright and the red band on the upperside of the 
hind-wings is unusually broad. The spots on the fore- 
wings are very small. . 

Racial Br^. 10 examined. Critical Spot : 3— o« > 
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6 — in. Caemleo-punctata — 4. These are ezceedingly suf- 
fnsed, the males having practically no copper on the 
upper surface. A trace of the tail appears. 

Elba. 

Racial Brood. 5 specimens examined. Critical Spot : 
0 — out, 3 — in. Caeruleo-pundata — 2. The males are much 
suffused, but the only female has no great increase in the 
black scales, though the copper is very dull. The tails 
are distinct, though not long. 

Corsica. 

Racial Brood. 67 examined. Critical Spot : mt — 18 
(27%), in — 40 (60%). Caeruleo-punctaia — 36 (54%). Un- 
fortunately I have seen no Constant Brood specimens from 
this island. In all cases the copper is fiery and rather 
duU, often there is extreme suffusion. One rather interest- 
ing example in the Hope Department, from a locality near 
Bocognano, 27 vii. 1911, is qmte bright and unsuffused, 
illustrating the effect of the altitude at which it was 
captured — 2,205 ft. 

Sardinia. 

Unfortunately I have only seen one specimen from this 
island. It is of the Kacial Brood (though without data). 
The Critical Spot is turned in and there is a trace of the 
blue spots. It is exceedingly black and suffused, though 
the little copper that remains is fiery. The tails are longer 
than in any specimen I have seen from Italy, Elba, or 
Corsica. 

Sicily. 

Constant Brood. Only 11 seen. Critical Spot : 9 — out, 
0 — in. Caeruleo-punctata — 5. These are bright and 
t}rpical in appearance. 

Racial Brood. 56 examined. Critical Spot : out — 32 
(57%), in— 16 (29%). Caeruleo-pundata— 10 (18%). 
There is a remarkable development of the tails, which are 
noticeably longer than in Italian specimens. In the 
Tring Zoological Musemn are ten examples captured above 
Bandazzo, on the slopes of Mt. Etna, at about 3,000 ft. 
Among them is a dwarf, 24 mm. in expanse; average 
males being 26-27 mm. in this island. This specimen is 
suffused and has long tails; indeed, it has all the 
characteristics of its b^rood. 
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9. Malta. 

Cmstant Brood. Only 2 specimens seen. Critical Spot : 
both out. They are of the casrvleo-pundata form. These 
two insects are small and bright with a very broad band 
on the upper surface of the hind-wings. 

Eacial Brood. 12 specimens examined. Critical Spot : 
8 — out, 1 — in. Caerul^-jyurictata — 0. They are not much 
suffused, but the copper is rather dull ; the tails are long. 
It is curious to find that such a large percentage of the 
Eacial Brood both in Sicily and Malta have the Critical 
Spot turned outwards, contrary to the condition obtaining 
in the neighbouring coimtries. 

10. The Mediterranean Coast East op Italy to the 
Levant, with the Balkans. 

Orsova. 

Racial Brood. 3 specimens examined. Critical Spot: 

0 — out, 2 — in. Caeruleo-pundata — 2. Exceedingly dark 
and somewhat brown. The tails are long. 

Corfu. 

Racial Brood. 3 specimens. Critical Spot : 0 — mt, 
2 — in. Caeruleo-punctata — 0. The suffusion, which is 
extreme, is of a dull brown colour and the few copper scales 
are yellow' and lack the metallic brilliancy. This is charac- 
teristic of the forms east of Italy and is noticeable in an 
increasing degree as far as Syria, after which Asiatic 
characters appear. The tails are long. 

Greece. 

Racial Brood. 36 specimens. Critical Spot : 13 

(36%), in—\2 (33%). Caeruleo-punctata — 6 (17%). These 
specimens have very long tails and are deeply suffused. 

Salonica. 

Constant Brood. 2 specimens. Critical Spot : 1— 

1 — in. Caeruleo-puncU^ — 0. Large but bright and un 
suffused ; they have no tails. 

Bulgaria (Balkans). 

Racial Brood. Unfortunately I have seen 
specimen from this country. Critical Spot : tw. 
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punctata — 0. The tails are vestigial. This insect is con- 
siderably suAised, but the remaining copper is pale. 

Turkey {Balkans), 

Racial Brood. 3 specimens. Critical Spot : all in. 
Deeply suffused; the copper is very yellow and lustreless. 

Asia Minor. 

The South-western Coast. 

Racial Brood. 41 examined. Critical Spot : out — 15 
(37%), in — 23 (56%). Caeruleo-punclata — 8 (20%). The 
males are deeply suffused with brown. The band within 
the outer margin of the hind-wings is narrow but brilliantly 
red in tone; the tails are very long. The females are 
comparatively little suffused, the copper is pale and the 
dark areas and spots brown. The sexes are, thus, strongly 
dimorphic. (Plate LW., fig. 18, male.) 

Armsia (40° 39' N., 35° 51' E.). 

Racial Brood. I have only examined one specimen from 
this place. The Critical Spot is turned in, and there are 
blue spots on the hind-wings. The specimen is consider- 
ably suffused and is much below the average size. 

Syria and Palestine. 

Constant Brood. 6 specimens examined. Critical Spot : 
5 — out, 1 — in. Caerul^punctata — 5. 

Racial Brood. 25 examined. Critical Spot : out — i 
(16%), in — 16 (64%). Caeruleo-punctaUiir—V) (40%). Here 
the difference between the Constant and Bacial Broods is 
most striking. The former are very bright and rather 
small ; the underside of the hind-wings is a greyish brown, 
The specimens of the Bacial Brood, on the other hand, 
are large, suffused and dull. In the females, partic^arly, 
the copper is lustreless and somewhat yellow, giving to 
the sexes a remarkably distinct appearance. The under- 
side of the hind-wings is a whitish brown. The tails are 
unusually long. 


11. Cyprus. 

Constant Brood. 34 examined. Critical Spot : out — 19 
(56%), iw— 11(32%). Camileo-puruMar--\&{41%). Very 
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blight, the spots on the fore-wings are often small. The 
tail is just indicated. 

jRadal Brood. 99 examined. Critical Spot : ouJ— 21 
(21%), in — 65 (66%). Caeruleo-punctala — 47 (47%). The 
males are often exceedingly suffused, the females less so. 
The tails are, I think, consistently longer in this island tlian 
an}rwhere else. The anal angle is elongated into a stnall 
projection, and a deep indentation between this and the 
true tail accentuates both. 


Crete. 

Racial Brood. Unfortunately I have only examined 
four from this island. Critical Spot : 2 — in. Caemleo- 
jmndata — 0. In these four specimens the tails are shorter 
than in the form from Cyprus, which they resemble closely 
in other respects. 

12. The Southern Coast of the Mediterranean. 

Tunisia. 

Racial Brood. 20 examined. Critical Spot : 9— oirf, 
7 — in. Camdeo-vunctata — 1. The specimens are con- 
siderably suffused and the copper which remains is very 
dull, ^e tails are long. I have only seen specimens from 
a few places near the coast. 

Algeria. 

I have examined a very large number of specimens from 
this country. In every case the Constant Broods are small, 
bright and typical in appearance, a tail is just indicated. 
The Racial Broods are larger; the copper is always dull, 
but, though suffusion is the rule, it is rarely extensive. The 
tails are long. The sexes are sufficiently distinct, but they 
present a marked contrast to the form from the eastern 
end of the Mediterranean, where they are widely dissimilar, 
while the extensive suffusion commonly found in males 
from S^a and Palestine could hardly be paraUeled here. 
A magnificent aberration occurs not infrequently in this area. 
The spots of the distal series on the fore-wing are con- 
tinued outwards in broad streaks until they meet the 
marginal band; the cell-spots are somewhat enlarged, an 
the whole insect more or less suffused (Plate LIV , fig- 19h 
have seen more specimens of this form from AlgeM t a 
from the whole of the remainder of the Palaearctic Begio . 
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Dividing the country into four districts I have calcu- 
lated in each the percentage in which the Critical Spot is 
turned in and out, and of the caeruleo-punclata form, 
excluding certain localities from which I have seen unusually 
large numbers. These are dealt with separately. 

(1) The Province of Constaniine. 

Constant Brood. 64 examined. Critical Spot : out — 42 
(66%), in — 5 (8%). Caeruleo-punctata — 23 (36%). 

Bacial Brood. 24 examined. Critical Spot : 10 — out, 
6 — in. Caeruleo-punctata — 0. 

Batna {considered separately). 

Constant Brood. 46 examined. Critical Spot : out — 32 
(70%1, in — 2 (4%). Caeruleo-punctata — 8 (17%). 

(2) The Province of Algeria. 

Constant Brood. 33 examined. Critical Spot : out — 24 
(73%), in — 4 (12%). Caeruleo-punctata — 2 (6%). 

Racial Brood. 50 examined. Critical Spot : out — 24 
(48%), in — 18 (36%). Caeruleo-punctata — 12 (24%). 

Algiers {town and immediate neighbourhood). 

Constant Brood. 28 examined. Critical Spot : out — 14 
(50%), in — 2 (7%). Caeruleo-punctata — 5 (18%). 

Rai^l Brood. 50 examined. Critical Spot : out — 18 
(36%), in — 30 (60%). Caeruleo-punctata — 6 (12%). 

(3) Southern Algeria. 

Constant Brood. 28 examined. Critical Spot : out — 8 
(29%), in — 6 (21%). Caeruleo-punctata — 6 (21%). A very 
remarkable form recalling the Saharan specimens to be 
described later (p. 719). They are large and bright, while 
the hind-wings have, on the upperside, a distinct powdering 
of metallic scales within the copper band. 

Bacial Brood. Only 17 examined. Critical Spot : 8 — 
out, 7 — in. Caeruleo-punctata — 5. These are dark and 
are more deeply suffused than most Algerian specimens. 
The tails are long. 

(4) The Province of Oran. 

Constant Brood. 40 examined. Critical Spot ; out— 29 
(73%), in — 2 (5%). Caeruleo-punctata — 7 (18%). 
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Racial Brood. 42 examined. Critical Spot : out—ig 
(45%), in — 15 (36%). Caenileo-jmrustata — 2 (5%). Tjjjg 
brood is quite typical of Algeria, beiug very dull but not 
much, suffused. The specimens are iMge and have Ions 
tails. 

Ain Sefra. 

Constant Brood. 27 examined. Critical Spot : ovt~\i 
(52%), in — 9 (33%). Caeruleo-punctata — 4 (15%). 

Racial Brood. 13 examined. Critical Spot : 5— out 
6 — in. Caeruleo-punctaia — 4. 

SeMou. 

Constant Brood. Only 3 examined. Critical Spot ; 
2 — out, 1 — in. Cacruleo-punctata — 1. 

Racial Brood. 50 examined. Critical Spot ; out— 18 
(36%), in — 24 (48%). Caeruleo-jmnctata — 8 (16%). 

Ajiou . ' 

Constant Brood. 45 examined. Critical Spot : out— 36 
(80%), in — 4 (9%). Gaeruko-j^naata — 10 (22%). 

Raiial Brood. Only 13 examined. Critical Spot : 6— out, 

6 — in. Caeruleo-punctaia — 1. 

Morocco [Eastern). 

Constant Brood. Only 5 examined. Critical Spot; 

4 — out, none turned definitely in. Caeruleo-pundalar—2. 
These are small, bright, typical insects. 

Radal Brood. 30 specimens. Critical Spot : out— 14 
(47%), in — 10 (33%). Caeruleo-punctaia — 3 (10%). Tte 
specimens are large and their tails are long. The copper 
is very dull, though there is little suffusion. The black 
border and spots on the fore-wings are usually large. 

13. The Atlaktic Coast (Tangier to Mogador). 

Constant Brood. Only 16 examined. Critical Spot: 

9 — out, 3 — in. Caerulco-punctata — 7. All are small, bright, 
and typical in appearance. 

Ra^l Brood. 30 specimens. Critical Spot : out--^ 
(63%), in— 10 (33%). Caeruleo-jmnctata— 5 (17%)- The 
specimens are large, with long tails. The copper is often 
remarkably dull, but suffusion is uncommon. In severs 
examples which I have seen from Tamarouth it has a 
curious purple tint and is almost lustreless. 
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14. The Western Border of the Sahara. 

El Star (27°35'N., 9”12'W.). 

I have seen four specimens from this place.* Two are 
of the Constant Brood and very typical in appearance. 
The others are much larger and approach more nearly to 
the Abyssinian form than any other Falaearctic specimens I 
have examined. They are quite unsuffused, and the copper 
inclines towards the brick-dust shade which is so noticeable 
in pseudophlaeas. The hind-wings are thickly dusted with 
copper scales up to the base, and the band within the outer 
margin is unusually broad. Indeed, on the upper surface, 
they would both pass quite well for Abyssinian specimens. 
Below the resemblance is not maintained, for they have no 
trace of the deep red-brown ground-colour to be seen on the 
hind-wings of Ethiopian forms. 

FromiCasba (28° 10' N., 8° 20' W.) I have seen but one 
specimen; it is of little interest, being a Constant Brood 
and perfectly typical except that it is well above the average 
size. 


15. The Canary Islands. 

Here the species is not highly specialized. Considering 
the remarkable race occurring in Madeira, more striking 
modifications might well be expected in these islands. 
Nevertheless the form is not devoid of interest. In both 
types of brood the spots on the fore-wings, as well as the 
black margin, tend to become unusually developed ; they 
generally remain definite in outline, and are not surrounded 
by a slight cloud of dark scales. The copper is wonderfully 
bright ; the brilliance persisting in the Racial Broods even 
though suffusion — generally slight — may be present. The 
specimens are large and practically tailless. In the Racial 
Broods the underside of the hind-wings is a deep blackish 
brown. 

Grand Canary. 

Constant Brood. 14 specimens e x a min ed. Critical Spot : 
12 — oirf, 1 — in. Caerulm-punchUa — 6. 

Racial Brood. 6 specimens examined. Critical Spot : 
5 — out, 1 — in. Caeruleo-punctata — 4. 

* For a further account of these specimens see Proc. Ent. Soc. 
Loud., 1923, pp. xxiv-xsv. 
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Tenerife. 

Cmstant Brood. 33 specimens examined. Critical Spot : 
yut—21 (82%), in^ (15%). Ca^ruho-jmnctatar-n 
(36%). 

Racial Brood. 20 specimens. Critical Spot : lir—out, 
4 — in. Caeruleo-punctata — 12. 

I find no difference between the specimens from these two 
islands. 


16. Madeira. 

Among all the races of H. phlaeas there is none more 
remarkable than that from Madeira, for it shows no special 
affinity with any known form. It was described by 
Staudinger as s.-sp. phlaeoides, a name over which a con- 
siderable amount of confusion has arisen. All authors 
agree that it is exclusively Madeiran, but there is an im- 
pression that it refers oidy to the specimens which are 
greatly suffused. Thus ^itz says : * “In the most 
western ioxm,phlaeoides Stgr.,from Madeira, the black colour 
of the hind-wings is so extended that the red submarginal 
band is hidden. But I found such melanotic specimens also 
on the Continent, the specimen figured as ‘ eleus ’ and 
obtained by me near Lisbon is more extended black [sic] 
than all the specimens I caught at Funchal on Madeira.” 

Surprise has frequently been expressed that bright 
unsuffused specimens should appear in this locality, which 
is notable for producing a race having the fore-wings almost 
black. The matter is simple when viewed in the hght ot 
what has already been said. The unsuffused examples are 
the Constant Brood which “ approximate to the typical 
form of the species ” (p. 696) here as elsewhere, even thougn 
it retains one or two features which are characteristic ot tne 
island. It only appears in the late autumn and ear y 
spring, after which the heat is sufficient to react upon tn 
pupa, and to produce the almost black Kacial Bro(^. 
in specimens from the cooler part of the year ° j 
has ^uired a singular tint, resembbng that of a 
sovereign. But the latest autumn and TO 

insects ^ve been subjected to the le^t heat o 
pupal stage, and these may be normally bnght an 

* “ The Macrolepidoptera of the World,” Swtion ^ 

arctic Region (tnmslated by Dr. K. Jordan), vol. i, P- 
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Phlaeoides was 0 Tigiiiall 7 described from specimens 
captured on the hills behind Funchal thus : — 

“ Alia posterioribus aubtus fascia antimarginali dilutiore (cinerea) 
diatincta.” * 

It is unfortunate that this description is so condensed and 
that it omits several extremely interesting features of the 
race. It does, however, fix upon the most distinctive 
character of all, and one which occurs to a greater or less 
extent in 100% of the specimens from this island. The 
underside of the hind-wings is of a rich brown tint, some- 
what mottled; at their base there are a few pale scales, 
and there is the faintest trace of a red line within the 
margin. The distinctive feature described by Staudinger 
consists of a broad, irregular, somewhat elbowed band, of 
a pale grey tint or even whitish, running beyond the distal 
row of black dots. It is developed in the brightest of the 
Constant Brood specimens as well as in the blackest of the 
Eacial Broods, and forms the one true test of phlaeoides. 

Taking the race as a whole, the specimens are never 
very large. The tail is quite rudimentary, even in the 
most suffused examples. In a very high percentap the 
Critical Spot is turned in. The black colour, whether 
developed on the hind-wings, in the spots or the marginal 
border of the fore-wings, or as a suffusion, is of a remark- 
ably intense shade. Not infrequently extra spots appear 
between the Critical Spot and the base of the wing, a 
feature peculiarly Madeiran, and only known as one of 
the rarest aberrations elsewhere. The caervleo-punctata 
form is not well developed in the island. 

Constant Broods. 38 specimens. Critical Spot : out — 6 
(16%), i?i— 31 (82%). Gaeruleo-punclata (usually but little 
developed) 13 (34%). These insects are generally well 
below the average size. There is no tail. The copper 
when not bright, as in a few specimens emerging in the 
coolest part of the year, has the appearance of tarnished 
gold. The ground-colour of the imderside of the hind- 
wings is somewhat greyish. (Plate LIV, figs. 1, 20.) 

Racial Broods. 29 specimens. Critical Spot ; out — 0, 
in — 29 (100%). Caeruleo-punctata — 5 (17%). The speci- 
mens composing this brood are of moderate size with oMy 
rudimentary tails. The fore-wings are covered above with 

* Staudingei’s “ Catalogue,” 3rd edition (1901), p. 74. 
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a coal-black sufEusion, though the few remaining copper 
scales are fiery in tint. (Plate LIV, fig. 8 — ^not dark enough.) 

Mr. 6. T. Bethune-Baker has kindly given me the 
opportunity of ezamimng his Madeiran specimens, which 
were captured by Wollaston more than seventy years ago. 
There is a slight but noticeable difierence between these and 
recent examples. Nearly all the characters of pUtmides 
are present, but they are less developed in the following 
particulars : The pale band on the underside of the hind- 
wings is less noticeable. None have extra spots developed 
between the Critical Spot and the base of the fore-wing, 
though this might well be expected among thirty-nine 
specimens. The blue spots are more pronounced in the 
caeruleo-pundala form. The Constant Brood examples (of 
which there are fourteen) are larger, and they lack the 
distinctive colour of tarnished gold, this being the most 
noticeable alteration of all. In the !^cial Broo^, to which 
twenty-five belong, the suffusion is less intense and the 
tails less reduced. 

It is most interesting to find that the lapse of such a 
comparatively short space of time as seventy or eighty 
years should have effected an observable change m this 
form. It seems to suggest that phlaeas established itself 
in Madeira at no very remote period. The question arises, 
from whence did it come? The three most probable 
sources of supply are Portugal, the coast of Marocco and 
the Canary Islands. * At first sight it is equally dissimilar 
from the races inhabiting all three; however, from the 
foregoing account, it will be seen that the Eacial Broods in 
the two latter localities are but little suffused, being merely 
large and dull, while in Portugal they are exceedingly 
dark. To my mind this fact weighs strongly in favour of 
that coimtry being the place of origin of phlaeoides — the 
blackest of all the western forms. 

It should be mentioned that in the Natural History 
Museum, South Kensington, are two specimens of 
phlaeoides labelled “ Palmas, Canary Islan^.” Since to 
form is so exclusively restricted to Madeira, and so dis- 
similar from that known to occur in the Carries, it see® 
highly probable that an error has been made in the locah y- 

II. A General Account ol the Asiatic Forms. 

The Asiatic forms of Heodes phlaeas are, perhaps, mom 
remarkable than any others. They fall into three gro ps 
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of wUcli the hist, fiom Persia, is curiously enough an 
extreme modification of that found on the Levant. 

The second group is the most heterogeneous, and includes 
the forms from Afghanistan, Bokhara and the surrounding 
country. These may be greatly suffused, though such a 
condition is infrequent. The copper is yellow and has 
lost, to a great extent, even its metallic appearance. AH 
the dark markings and spots on the upper surface are a 
pale brown. The specimens vary considerably in size, some 
being quite large. The underside is extraordinarily pale 
and of a yellowish tint, on which the black spots sometimes 
show up conspicuously. There is a narrow red fine within 
the margin. 

The third group forms a graduated series from the 
western end of the Celestial Mountains to Japan, where 
this butterfly reaches its most magnificent development. 
Specimens from various localities difler in size, in degree of 
suffusion, and in several other respects, but all are remark- 
able for possessing a red band within the outer margin of 
the hind-wing on the underside, and this is characteristic 
of the Far Eastern H. pMaeas. In the Tian-Shan district 
it is narrow, but in Japan it is broader and far more vivid 
than the corresponding band in Chrysophanus dispar Haw. 
The sexes are often markedly dimorphic, the female being 
larger, but much less suffused, than the male. The copper, 
or that part of it which remains, is always bright and fiery 
and the dark markings and spots are of a very intense 
black, thus presenting the greatest possible contrast to the 
specimens from Afghanistan. The tails are a^ent or 
extremely short. 

Tutt has made a summary of the described Asiatic 
forms,* which are four in number, though several other 
aberrations have also received names. The localities in 
which these occur are by no means clearly defined, nor are 
the descriptions as full as could be wished. I will, however, 
quote his remarks on the first three of them before dealing 
with the Asiatic localities in greater detail. The fourth, 
chinensis Felder, will be considered later. 

“o. var. turanica Ruhl.*’ ... “An intermediate race between 
the typical form and var. deus; the upperside only slightly 
darkened; the underside very pale. Tura (Ruhl).” 

* “A Natural History of the British Lepidoptera,” vol. viii, 
pp. 34&-360. , „ 

TEANS. ENT. SOC. LOND. 1923. — PARTS HI, IV. (APRIL 24) 3b 



724 


Mr. Edmund B. Ford on 


“ jS. var. oxiam Gr.-Gr.” . . . “ In the month of May pAfaeag is 
found everywhere in the I^amirs, but not beyond 4,000 ft. In the 
month of August, the second generation is on the wing; this, how- 
ever, cannot be referred to eleus, because, although ‘ supra nigri. 
cans,’ it is not ‘ caudata.’ Besides, as far as I recollect, it is a 
transition to the form of phlaeaa from Bokhara, which I describe as 
oxiaiM Gr.-Gr. ; and which difiers from the type (1) by the very 
dark coloration of the wings of the males above; (2) by the very 
pale coloration of the whole under surface of the hind-wings. 
Kabadian in mid-May (Gmm-Grshimailo).” 

“ y. var. ctmedanm, Grum.-Grsh., ‘ Rom. Mem.’ iv, p. 366 (1890); 
Riihl, ‘ Pal. Gross-Schmett,’ p. 747 (1896) ; Tutt, ‘ Brit. Butta,’ 
p. 154 (1896). The form which I have reported from the south- 
east of the Kounjout Mountains approaches the var. oxiam veiy 
closely. Unfortunately I have only a single female, on which it is 
difficult to establish a new variety. Its distinctive characters are : 
(1) the largest example of pMaeas in my collection is 31 mm., whilst 
the form which I here describe is 36 mm. (2) The coloration 
above is very pale. (3) The coloration of the underside is paler 
than in oxiam, all the spots arc very large and particularly strongly 
developed on the hind-wings. In case this form should be found 
constant I propose to call it amedarvm. Taken on Col Beik, at 
14,000 ft. elevation, in mid-July (Grum-Grshimailo).” 

From the above description of comedarum, Tutt makes 
it perfectly plain that he names the form himself, yet 
here, and at another passage in the same work (p. 340) he 
attributes the name to Grum-Grshimailo. 

17. Mesopotamia. 

Unfortunately I have seen very few specimens from this 
country. The scarlet band on the underside of the hind- 
wings, so characteristic of Eastern Asia, first appears here. 
How far it is a constant feature I cannot say, but it is 
certainly present, though very narrow, in one or two 
specimens from Babylon. These are rather small and 
bright, with but little suffusion, though they were captured 
during the first week of June. It is rather singular to find 
this cmracter in a locality which seems, in a measure, cut 
off from the area where it is a prominent feature. 

18. Persia. 

Racial Brood. 14 specimens examined. Critical Spot^ 

4 — out, 7— in. Caeruleo-punctata — 5. These are gie& y 
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sufiused with a dull brownish shade, so that in one or two 
males only slight copper reflections remain, and these are 
of a yellowish tint. The metallic band on the hind-wings 
is distinctly red. On the under surface these specimens 
do not resemble any Asiatic form, the hind-wings being 
unicolorous brown as in Southem-European examples. 
The tails are very long. 

I have only seen a single specimen belonging to a Con- 
stant Brood. It is quite unsuflused and the Critical Spot 
is turned out. The under surface of the hind-wing has a 
red band, though its colour is very pale. The presence 
of this band in a form which is by no means typically 
Asiatic is most interesting, suggesting that the character is 
just beginning to appear, and it would be very desirable 
to ascertain the proportion of the individuals possessing it. 
Its appearance in two Mesopotamian specimens is equally 
suggestive (p. 724). 


19. Afghanistan. 

Racial Brood. 15 examined. Critical Spot : i—mt, 
12 — in. Caeruleo-punctata — 9. The majority that I have 
seen from this country appear to be var. comedamm. They 
are often of a very large size; the upper surface is pale, 
for the copper is yellowish and the dark markings brown. 
The spots on the fore-wings are often extended as wedge- 
shaped, dark clouds towards the base of the wi]^s. The 
underside of the hind-wings is also very pale, being some- 
what yellow, with the black spots and lunules very con- 
spicuous. Here the red band is persistent in aU the 
specimens, though it is very narrow. In two examples 
similar in other respects the fore-wings are heavily suflused 
above, and one has long tails. 

20. Tibet. 

The form which occurs in this country is considered 
here because it seems to be more nearly related to that 
from Afghanistan than to any other Palaearctic Race. 
Naturally the material is very difficult to obtain, and I 
have seen oidy the specimens (15 in number) which were 
brought back by the Tibet expedition of 1904. Since all 
of them are alike, and are different from any other known 
form, they may be considered to constitute a local race 
which I propose to describe as s.-sp. Jlavens. 
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is pale grey, on which the black spots show up very distinctly. In 
nearly all specimens it is powdered with yellow scales which 
can always be seen if looked at from an angle, but are generally 
quite obvious. Within the outer margin is a broad band the 
colour of red lead. In the Hacial Broods the Critical Spot is never 
turned out (in a very few its direction is doubtful, being hour-glass 
shaped) and blue spots are never developed ; this at least was true 
in the forty-nine specimens examined from various parts of the 
country. 

Constant Broods . — ^The specimens differ from the above description 
in that they are smaller, brighter, and unsuffused. The Critical 
Spot may turn in either direction, but most frequently outwards. 

Constant Brood. 28 examined. Critical Spot : om(— 20 
(71%), in — i (14%). Caeruleo-puruita^ — 0. 

Racial Brood. 56 examined. Critical Spot : ouf— 0, 
in — 52 (93%). Caeruleo-punctata — 0. 

The species is widely distributed throughout the country 
and extends from Western China to the Chusan Islands. 
(Plate LTV, figs. 10, 11.) 


23. Northern Manchuria and South-Eastern 
Siberia. 

Little Khingan Mountains {immediately south of the Amur 

River). 

Constant Brood. 2 specimens. Critical Spot : both (^. 
These are small and typical in appearance. The mdeiside 
of the hind-wings is pale grey with a very bright sub- 
marginal red line. 

Ttociol Brood. 4 specimens. Critical Spot : 2—om, 
1 — These insects are larger. The underside of the 
hind-wings is a pale grey colour with a brilliant red sub- 
marginal band ; there is a slight dusting of yellow scales 
over their entire surface. 


Apfdgdrirge {Transbaikalia). 

Racial Broods. (June). 3 specimens. Critical Sp^: 

2-out, 1— divided. Bright and unsuffused above, ine 

under surface of the hind-wings is grey, the black 
very pronounced; the red submargiMl hne is n 
than in chinensis, though it is very bright. cmaller 

The specimens from both the above , broader 

t.bftTi chinensis, from which they differ also in 
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red band on the uppeiside of the hind-wings, and the 
narrower one below. The Critical Spot may be turned out 
in the Bacial Brood; on the other hand none are of the 
caeruleo-punctafa form. They provide, in the order given, 
most valuable links between the Eastern-Asiatic race and 
hypophlaeas (see pp. 735-738, 740-743). 

24. Japan. 

In this country H. phlaeas reaches its^^nest develop- 
ment. At first sight it appears to be the same form as that 
which occurs in China (i.e. chinensis). This, however, is 
not the case. Small but constant differences may be found, 
so that it would be an easy matter to separate correctly 
a number of unlabelled specimens from the two countries. 
This does not appear to be recognised. The Japanese 
form has been largely ignored or included in the race 
chinensis, to which it is closely related. Since it is a 
perfectly distinct local form it is well worth describing. I 
propose for it the name japonica. 

Similar to chinensis in its general appearance but to be distin- 
guished from that form by the following characters. Suffusion is 
much more frequent and extreme. In the Bacial Broods the fore- 
wings of the males are frequently quite black : the sexes conse- 
quently are markedly dimorphic. The Critical Spot may be turned 
either out or in, and blue spots are not uncommon. The spots on 
the fore-wings are smaller. On the underside, the hind-wings are 
a much darker grey, so that the black spots are less obvious, the 
dusting of yellow scales which is usually such a noticeable feature 
in chinensis is entirely absent in japonica, while the scarlet band is 
slightly broader and, being on a darker ground, appears more 
brilliant. The type is in the Tring Zoological Museum. 

These characteristics of the imderside of the hind-wings 
hold good in Constant and Racial Broods alike, while in 
the latter the difference in the degree of suffusion, and in 
the Critical Spot, afford additional evidence that they are 
distinct. One form from Japan has already been named. 
This is ab. daimio, which Seitz introduces in the following 
words * ; — “ A gigantic form is found in Japan, but only 
in the summer and autumn, which, in addition to the large 

* “ The Macrolepidoptera of the World,” Section 1. The Falae- 
arctic Region (translated by Dr. K. Jordan}, vol. i, p. 286. 
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prominent black markings and the red band on the under- 
side of the hind-wing, may bear a row of bluish-white dots 
before the outer third of the upperside of the hind-wing. 
This form I caught mjrself in Japan, where I obtained it 
also from collectors under the name of ab. daimio, which 
may be accepted for it.” This name appears, then, to 
be applied to caenileo-punctaUi when it occurs in large 
dark specimens of the Racial Brood from Japan. It is the 
finest development to which phlaeas has attained. Japonica, 
on the other h^d, includes all Japanese specimens, whether 
of a Constant 6r a Racial Brood. (Plate LIV, fig. 2 (J, 
9 $ ab. dadmio, 16 $ underside, the type.) 

Constant Brood. 78 examined. Critical Spot : om<— 64 
(82%), in—i (5%). Caeruleo-pundaia—i8 (49%). 

Racial Brood. 97 examined. Critical Spot: o«/— 18 
(19%), in— 60 (62%). Cacruleo-pundaior—^l (28%). 

The proportions have been calculated separately in an 
extensive series from two localities not included above : — 

Yokohama. 

Constant Brood. 28 examined. Critical Spot : om«— 22 
(79%), in— 2 (7%). Caerul€o-punct(Uar—19 (57%). 

Radcd Brood. 32 examined. Critical Spot : out—% 
(25%), in— 18 (56%). Caeruleo-punctata^G (19%). 

Tokio. 

Constant Brood. 26 examined. Critical Spot : OMi— 24 
(92%), in — 1 (4%). Caeruleo-pundaUir—lb (58%). 

RaAal Brood. Only 8 examined. Critical Spot : 1— 
out, 6 — in. Caeruleo-jninctata — 2. 


25. Corea. 

The form from Corea is curious, at least in tl^ Racial 
Broods; the Constant Broods I have not seen; The speci- 
mens are exceedii^ly suffused but resemble 
except that the copper which remains, instead of ^ 
fiery, is yellowish and lustreless. On 
the hind-wings are in a condition intermediate e 
ehinensis and japonica. Their ground-Mlour is 
grey as in the latter, and the 3 r have a i Jkand 

sc^(s as in the former. There is, of course, a sc 
within the outer margin. 
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Gensen. 

Racial Brood. Only fourteen examined. Critical Spot : 
1 — out, 11 — in. No blue spots are present. It will be 
noticed that they further resemble japonica in that the 
Critical Spot is not always turned in. 

III. Some Conelusions regarding the Palaearctic Races. 

In the foregoing account of the variations of Heodes 
phlaeas in the Palaearctic Region, several points have 
arisen to which I desire to draw attention. A number of 
areas may be recognised in which the species varies in a 
definite way. In Northern Europe the broods differ but 
little from one another, so that almost all the specimens 
are small and bright. Along the north coast of the Medi- 
terranean as far east as Italy the Racial Broods are very 
dark, for the copper is usually obscured by a glossy black 
suffuaon, though, where it remains, it is bright and fiery. 
The tails are long. From hence to the Levant the speci- 
mens become progressively duller, and the copper yellower 
and less metallic in appearance. The tails become longer 
and the sexes more completely dimorphic. From Tunisia 
westwards suffusion becomes gradually a less prominent 
feature, and the tails are reduced. The Constant and 
Racial Broods remain, however, as distinct as before, 
owing to the dulness of the copper in the latter. 

In Asia the forms are unstable as far east as Persia. 
A large pale race inhabits Afghanistan and the surrounding 
country, while from the Tian-Shan Mountains a magm- 
ficent form becomes prograssively developed until it reaches 
Japan. This race is distinguished by possessing within 
the outer margin of the hind-wings below, a conspicuous 
red band which is characteristic of the Far Eastern fo.rms 
of H. phlaeas. It is only occasionally indicated in Euro- 
pean specimens and it may be slightly developed as an 
aberration elsewhere. I have seen one or two examples of 
a Constant Brood from Grand Canary in which this was 
the case. The length of the tail is generally correlated 
with the amormt of suffusion ; this is usually true of the 
European, but not of the Asiatic forms. 

An examination of the Critical Spot leaves no doubt 
that it is turned outwards much more frequently in the 
Constant than in the Racial Broods, and inwards much 
more frequently in Racial than in Constant ones. I have 
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selected, from the foregoing data, eight localities fiom 
which large numbers of insects have been examined, in 
order to demonstrate this point. 



(Mllcal Spot, out. 

Critical Spot, In. 

Locality. 

Constant 

Brood. 

Racial 

Brood. 

Constant 

Brood. 

Bacisl 

Brood. 

France (Mediter- 
raneau Coast) 

63% 

22% 

16% 

55% 

45% 

Bihar Comitat 
(Hungary). . 

56% 

25% 

15% 

Cyprus . 

56% 

21% 

32% 

66% 

Algiers (Town) . 

50% 

36% 

7% 


Oran (Province) . 

73% 

45% 

5% 

36% 

Madeira . . . 

16% 


82% 


China 

71% 


14% 

93% 

Japan . . . 

82% 

19% 

5% 

62% 


It will be seen that in no single case do the figures in the 
second column amount to as much as the corresponding 
ones in the first, and, conversely, that those in the third 
colunm never amount to as much as the corresponding 
ones in the fourth. Also that, in every column, the 
numbers are very nearly the same in three or four cases, 
but in one or two localities entirely different proportions 
appear, proving that the Critical Spot is a character which 
varies racially. 


F. The Oriental Region. 

1. General Remarks. 

The Oriental Region does not include an important part 
of tjie range of Heodes phlaeas. The species only occurs in 
Northern India and never far south of the Himalayas. The 
insects are of moderate size ; tails are well developed in one 
form (s.-sp. timeus Cramer, see pp. 733-734), otherwise they 
are absent or quite rudimentary. The underside of the 
hind-wings is grey or brown, generally with a yelloTO 
tone; within the outer margin a red line is somewha 
feebly developed. On the upper surface the fore-wn^ 
may be entirely black, but the copper when it A 
fiery. Nowhere else are specimens of this kind found w 
the type of underside described above, so that they 
quite characteristic of India. More frequently there 
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little or no suffusion. The Oriental origin of such examples 
is usually very obvious, for in them the copper is rarely 
bright but has a curious yellowish-grey tint, which is 
unmistakable. (Plate LIV. figs 16, 17.) 

Deeply suffused Forms. 32 examined. Critical Spot : 
out — 10 (31%), in — 18 (56%). Caeruleo-punctata — 20 
(63%). 

Unsuffused Forms. 36 examined. Critical Spot : oul — 
32 (89%), in — 4 (11%). Caeruleo-punctata — 20 (56%). 

Goorais Valley [Kashmir). 

I have examined sixty specimens from this locality. 
There is a good deal of suffusion in some, but not of the 
most extreme character. The uppersides have generally 
rather a yellow appearance. Critical Spot : out — 42 
(70%), in — 6 (10%). Caeruleo-punctata 34 (57%). 

In the Oriental Region the division of broods into the 
Constant and Racial t 5 T)e is of little value, though these 
stiU appear with reduced differences. The temperature is 
sufficient, even in the coolest part of the year, to produce 
the characteristics of the Race. It will be seen from the 
above data that the caeruleo-punctata form is unusually 
frequent and it is often very h^hly developed. Suffusion 
seems largely to depend on the rainfall and consequent 
luxuriance of the vegetation.* 

2. The three named Forms. 

Three Indian forms have received names : — 

(1) s.-sp. timeus Cramer, “ Pap. Ex.,” vol. 2, p. 137, pi. clxxxvi, 
figs. E, P (1777). “ The red colour of the upperside of the wings, 
and the dirty yellow ground-colour on the underside of the fore- 
wings, are shining, exactly as that of P. yirgaureae and P. phlaeas, 
there being much resemblance between the last named and that 
we figure. It belongs, like the others, to the ‘ Argus ’ group [Papilio 
Plduivs Rundua). It was taken in Smyrna.” t 

Cramer was under the impression that this was a new 
species. It is curious that the name was first given to an 
aberration from Smyrna which becomes racial in India. 


♦ See de Nioeville, “ Butterflies of India,” vol. iii, p. 317. 
t See iSitt, “ A Natural History of the British I^epidoptera,” 
vol. viii, p. 360. 
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De Nic4vi]le (“Butts, of India,” vol. iii, pp. 315-316) 
describes it in greater detail as follows : — 


” $, 1-8 ins.-l-7 ins. larger than the typical form; upper- 

side of fore-wing very much darker, the coppery colour almost 
entirely overlaid with blackish; the black spots larger; otherwise 
as in the typical form. $, larger; upperside of fore-wing with the 
lower basal area thickly overlaid with blackish scales, having the 
apical and outer portions alone of the coppery ground-colour quite 
clear. Hind-wing with the discal blue spots often very large and 
prominent, otherwise as in the typical form.” 

(2) s.-sp. stygianus Butler, “ Proc. Zool. Soc. Lond.,” p. 408, 
pi. xxzix, fig. 5 (1880). ‘ ‘ {?, smoky- brown ; the primaries in certain 
lights shot with fiery copper; spotted with black as in C. timeus 
(? deua Fabr.); two small orange spots beyond the interrupted 
black discal series; the hind-wings with a slender, undulated, deep, 
reddish-orange band on a black ground near the outer margin; 
above it a series of four or five pale blue hastate spots, and above 
these again, bej’ond the end of the cell, two black dots; a black 
dash at the end of the cell; fringes greyish white; body blackish. 
Wings below, very like C. timeus, but considerably paler, the sub- 
marginal black spots of primaries less distinctly white- bordered; 


the apex and outer margin of primaries, and the ground-colour of 
the secondaries, very pale grey. Expanse of wings 1 in. 4 lin. 
The ? larger than the (J ; the primaries, with the outer third of the 
cell, and the subapical area, bright orange ; the black spots larger, 
otherwise similar; below slightly yellower in tint all over, so that 
the ground-colour of the secondaries has a pale brownish, rather 
than greyish, hue; expanse of wings, 1 in. 5 lin. Common in April 
and May, abundant in June. This insect is considerably larger 
than c. pUams, and has the costal margin of the primaries longer.” 

(3) s.-sp.? banUacha Moore, “ Joum. As. Soc. Beng.,” vol. liii, 
p. 25, pt. 2 (1884). “ Expanse 1-37 ins. ?. Differs from specimens 
of the same sex of phlaeas var. stygianus Butl., taken in the neigh- 
bouring country of Lahoul. Upperside of fore- wing golden yellov, 
with a blackish quadrate spot in the middle of the cell, a larger spot 
at its end; three oblique subapical spots, and three lower 
spots, the lowest spot being the longest and curved; from the t 
subapical spots some bltmk freckles proceed to the discoce u 
spot; the costal edge is very narrowly bordered with “ 

the exterior margin has a narrow macular brown border o * 
width of that of the above-mentioned species. 
greyish brown, with a broad, pale red, outer margin* ’ 
is very slightly indented with black at the end of the veins 
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outer border, and, on the inner border by a row of distinct blackish 
spots, and a black lunule at the end of the cell. The unHAiniHa of 
similar colour to that of the above species ; fore-wing with the spots 
as on the upperside, hut pale bordered, also a spot at the base of 
the cell, two small spots on the costa above the distal series, and 
three linear spots on the exterior margin above the angle, these 
latter spots being near the margin, hind-wing with less defined, 
red-streaked marginal band, the discal and other spots also com- 
paratively larger. Baralaoha Pass, 16,060 ft., Ladak, taken July 
1879, by de Melville.” 

De NicSville (“ Butts, of India,” vol. iii, p. 317) remarks 
that “ the type (and only known specimen) of this local 
race is in the Indian Museum, Calcutta. . . .” The wisdom 
of naming forma from a single specimen seems to me some- 
what questionable. S.-sp. ? baralacha may well be a local 
race, but I cannot see that we have any guarantee that 
this is so, or indeed that it is anj^hing but a chance 
aberration. 


G. The Neaectic Region. 

1. H. phlaeas hypophlaeas described ; its Characteristics. 

Heodes phlaeas occurs throughout the greater part of the 
Nearctic Region, from Ellesmere Land in the north to Cali- 
fornia and Texas in the south. With one exception (s.-sp. 
jieldeni McLach., see pp. 738-739), the whole of this great 
area is inhabited by a single race, a condition unparalleled 
elsewhere in the range of the species. It has been known 
variously as hypophlaeas Bdv., “Ann. Soc. Ent. Fr.,” 
2nd series, vol. x, p. 291 (1852); americanus D’Urb., 
“ Can. Nat.,” vol. v, p. 246 (1860) ; and ainericam Harr., 
“ Ins. Inj. Veg.,” 3rd ed. pp. 273-274, fig. 104 (1862). The 
name hypophlaeas therefore stands as the oldest. Bois- 
duvaTs description is as follows : — 

“ Ti6s voisin de notre phlaeas, mais plus petit, avec les points 
plus maiquAes, les ailes plus arrondies; le dessous des ailes inf^ri- 
euies d’un cendi^-blauch&tre, avec la bande fauve marginale bien 
marquee. Nord de la Califomie. II se retrouve dans tout le nord 
des Etata-Unis.” 

Little of importance can be added to this short but 
excellent summary of the characteristics of. the Nearctic 
form. On the upperside hypophlaeas is very similar to 
certain small specimens of the Constant Brood from the 
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Falaearctic Begion, save tliat the markings are perhaps 
even more de&iite, and the copper brighter. Only the 
smallest vestige oi a tail is found, and that but seldom. 
The under surface of the hind-wings is truly remarkable! 
The paleness of the grey or brownish ground-colour causes 
the black spots and lunules to show up with great distinct- 
ness, but the most conspicuous feature is the bright red 
band within the outer margin. Occasional aberrations 
are as frequent in this race as they are . elsewhere. It is 
to this that Tutt refers in the following passage : * “ The 
North-American race of this species has been variously 
known as hypophlaeas and americana, and appears to he, 
on the whole, little less variable than the Falaearctic insect. 
No form so white as our ab. alba, usually, but erroneously, 
called schmidtii, has yet been taken there, but an approach 
to our ab. intermedia is found in the fulliolus of Hulst, 
while two of our best-known European forms, ab. obliterata 
and ah.fasciaia, were first described from American speci- 
mens.” An example of hypophlaeas ab. alha is figured on 
Flate LIV, fig. 13 (Tring Zoological Museum). The two 
European forms, to which Tutt alludes as being named 
from American specimens, were described originally as 
follows : — 

(1) ab. obliterata Scudd., “ Butts. New Engl.,” vol. ii, p. 1001 
(1889). “ There is a partial and nearly complete obliteration of 
the extra-mesial spots of the front wing, both above and below.” 

(2) ah. fasciata Streck., “ Cat. Amer. Macro-Lep.,” p. 101 (1878). 
“ In the row of spots in the middle of the outer half of the wing, 
each spot, though perfectly distinct from the others, is expanded 
a very little exteriorly, and very much interiorly ; the spots beyond 
the cell joining that which borders the outer limits of the same; 
those in the median interspaces extending nearly or quite to the 
base of the interspaces, and that of the medio-submedian interspace 
is, in one instance, as long as broad, and in the other twice as long 
as broeul, instead of being, as normally, half as long as broad. On 
the under surface, the wings have the normal pattern.” 

One aberration (JuUiolus Hulst) seems to be restricted to 
kypopJdaeas. It was described as follows : — 

Hulst, “ Ent. Amer. ” vol. ii, p. 182 (1886). “ C. americams vu. 
fulliolus, nov. var. A variety of this common species in which t e 

• “A Natural History of the British Lepidoptera,” vol. vin, 
pp. 341-342. 
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coppeiy-ied is replaced by an equally glowing somewhat sooty- 
yellow.” 

2. Constant and Racial Broods : a Summary of the Race. 

The distinction between Constant and Racial Broods 
in the Nearctic Region is somewhat uncertain. The 
former are always of the type previously described, as are 
the latter in the great majority of cases. A certain amount 
of sufhision is sometimes present in the Racial Brood, 
but this is not correlated with any of the features usually 
associated with it elsewhere. The size is not increased and 
the copper which remains is bright and metallic, while 
tails are never developed beyond the merest vestige. The 
underside of the hind-wings is occasionally of a darkish 
brown, so that the black spots are less obvious. The red 
band within the outer margin is usually present, but in 
exceptional instances even this may almost be lost. 

Owing to the. uniformity of American specimens and 
the difficulty of determining to which type of brood undated 
examples belong, I have calculated the percentage in which 
the Critical Spot is turned out and in and of the caeruleo- 
punctata form for all the Nearctic specimens examined in 
detail. An exception has, however, been made in favour 
of a series from Montreal in Mr. G. T. Bethune-Baker’s 
collection, which shows the characteristics of the Racial 
Brood in a most remarkable degree, and is therefore 
considered separately. 

Canada and the United States. 

85 examined. Critical Spot : out — 34 (40%), in — 29 
(34%). Caeruleo-ptinctata — 19 (22%). 

Montreal. 

Constant Brood. 2 specimens examined. Critical Spot : 
1 — out, 1 — in. Caertdeo-punctata — 0. 

Racial Brood: 8 specimens. Critical Spot : 3 — out, 
4 — in. Caeruleo-punctata — 1. In these the underside of 
the hind-wing is- brown, and in one or two the red band is 
almost absent. 

There has been, in the past, a considerable amount of 
controversy as to whether hypophlaeas is, or is not, a species 
distinct from pUaeas. The late Dr. Chapman’s report on 
their genitalia (see p. 704) affords adequate proof that the 
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two are specifically identical. It may be mentioned, in 
addition, that the two foims show the closest similaiity 
throughout their life-history, that there are races more or 
less intermediate between them (see pp. 728-729), and that 
hypopUaeas is also found in the extreme north of the 
Pi^eaictic Begion. 

H. The Circumpolar Forms. 

Two forms of Heodes phlaeas occurring in the Far North 
have been described. 

(1) Hypophlaeas Bdv. This has been dealt with in the 
preceedmg section. Not only does it occur throughout 
the Nearctic Begion, but it has an extended range in Arctic 
Europe and Asia. There is a specimen from Siberia in the 
Hill Museum, Witley, and two from Amuiland in the 
Natural History Museum, South Kensington, while 
Staudinger also refers to specimens from the latter countr)'. 
There can be little doubt that this form will ultimately 
be formd distributed alon^ the north coast of Asiatic and 
European Bussia, for it is known to occur in Lapland; 
there is a specimen from this locality in the Tring 
Zoological Museum (Plate LIV, fig. 21), another in the 
HiU Museum, together with one labelled “Norway,” 
which, though it has no other data, must almost certainly 
have come from the extreme north-east of that country. 
For the numerous examples labelled hypophlaeas in 
collections from Norway, see p. 739-740. 

(2) fiddeni McLachlan.“ Joum. Linn. Soc.,” vol. xiv, p. IH 

(1878). “ 28 mm.-29 mm. ; differs from typical (and also 

from americanus) in the brilliant copper colour of the anterior wings 
being much less fiery and more subdued and with brassy reflections 
(especially in the J), so that the colour might almost be termed 
brassy rather than coppery ; the spots normal in number and position, 
but smaller; the dark border narrow and silky greyish- black witl 
grey fringe, the dark costal margin scarcely indicated; on the 
posterior wings the ground-colour is of the same silky greyish blaoi 
as in the border of the anterior, the pale submarginal band pak 
orange, with occasionally the faintest indication df bluish spots upon 
it. Beneath the anterior wings are greyish orange (with the ordina^ 
spots), the border and the posterior wings pale cinereous; on « 
latter wings, the dark dots are very faintly indicated, and 

also only the faintest indication of the red submarginal band, 
examples (two one 9) from lat. 81° 46'.” 
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These three insects, now in the Natural History Museum, 
are among the most interesting butterflies in the world, 
since they were captured (with four other species) in 
Grinnell Land, at the highest latitude at which Bhopalocera 
have so far been .obtained — ^more than halfway to the Pole 
from the Arctic Circle. The Critical Spot is turned inwards 
in all three. 

There is, in addition to these, a third Arctic form, which, 
though it is perfectly distinct in appearance and, I believe, 
in origin, and though specimens of it are not infrequent in 
collections, has never been separated from hypophlaeas. 
1 propose to describe it as the race hyperborea. 

Noticeably larger than hypophlaeas. The length of one fore-wing 
varies from 13'5-14 mm., while in the latter form the average seems 
to be from 12-5-13 mm. Above, the copper is somewhat brassy. 
The underside of the hind-wing is a beautiful blue grey, somewhat 
mottled, on which the black spots and lunules stand out very dis- 
tinctly. It makes a striking contrast to the pale grey, brown, or 
drab colour of these wings in hypophlaeas. There is only an 
indication of the red submarginal line, but the trace of it is rather 
more obvious than in European specimens, owing to the very pale 
ground on which it is set. This evanescent line itself is distinctly 
dark and brownish, and could never be mistaken for the scarlet 
submarginal band of the Nearctic form. 

Habitai : Arctic Norway and Lapland. It is not found in 
Siberia or North America. The type specimen (Plate LIV, 
fig. 14) is in the Hope Department of the University 
Museum, Oxford. It was captured at Alten, August 1906, 
by the late Mr. H. Rowland-Brown. 

Twelve examples. The Critical Spot : 4 — out, 6 — in. 
Caeruleo-punctata — 4. 

Specimens of hyperborea are far more frequent in col- 
lections than are Palaearctic examples of hypophlaeas. 
Owing to the presence of this unrecognised form, some 
confusion exists in the hterature dealing with the Far 
Northern races of phlaeas. For example Tutt remarks : * 
“ He [Sparre-Schneider] thinks that R. phlaeas reaches its 
finest and largest development in the northern areas of its 
distribution, e. g., the largest (J from Tromso measured 
28 mm., an expanse greater than that of his examples 
from Central and Southern Europe.” On the other hand, 

* “A Natural History of the British Lepidoptera,” vol. viii, 
p. 342. 
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Boisduval’s original d^cription of hypophheaa commences 
with the words, “ Tr^ voisin de notre jMaeas, tnais pi^g 
petit . . and anyone acquainted with the Nearotic 
form of the species will agree with him. Sparre-Schneider 
was, of course, perfectly correct in his observations, but 
writing in the Tromso Mus. Aarsheft., vol. xv, p. 20, he was 
referring to hyperborea. 

These two forms are represented on Plate LTV, so that 
they can be compared. Pigs. 6, 14 (an uppetside and under- 
side, being a co-type and the type) represent hyperborea 
from Norway. Fig. 21 (an underside) represents aypo- 
phlaeaa from “ Lapland ” (probably the country to 4e 
west of the White Sea), and %8. 5, 12 (an upperside and 
underside) hypophUaeas from the Nearctic Begion. 

I. The Origin of Heodes phlaeas hvpophlaeas. 

It is sufficiently obvious, from geographical considerations, 
that U, phlaeas must have popffiated the Nearctic Region 
from Asia. The distance by sea from North-Eastern 
Siberia to Alaska, by way of the “stepping-stones” of 
the Aleutian Islands, is very short con^ared with the great 
stretches of water which separate Europe from North 
America. The fact that no single species of butterfly has 
succeeded in establishing itself in Iceland * shows clearly 
enough the difficulty of crossing the North Atlantic. On 
the other hand, the high latitude of the Bering Sea could 
be no obstacle to a species which can maintain itself in 
Grinnell Land (see pp. 738-739). 

A certain amount of evidence on this point may, however, 
be obtained from the specimens themselves. The forms 
of phheas inhabiting Elastem Asia differ in many respects, 
but they have one feature which is absolutely characteristic, 
viz. the scarlet submarginal band on the underside of the 
hind-wings. As migrations took place northwards, the 
insects which establmhed themselves near the ^ur River 
and in Southern and, finally, Northern Siberia, became 
affected by the lower temperature. They were reduced w 
size, and the feature most characteristic of warnrth— 
sufiusion — disappeared. The result was the production 
of a small bright butterfly, displajring locd variation in e 
drab colour of the underside of its hind-wings, but retammg 

* See Commander J. J. Walker, “ Ent. Mo. Mag,” vol. Ivm, 
pp. 1-7 (1922). 
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the scarlrt submargind band characteristic of the district 
from which it came — in &ct, hypophlaeas. The stages in 
this change may be studied to-day in specimens from the 
extreme north of Manchuria and the south of Siberia 
(pp. 728-729). There is reason to suppose that these hypo- 
pMaeas, populating North-Eastern Siberia, and resulting' 
from a mgration northwards from Eastern China, spread 
in two dite^ons. These will be considered separately. 

1. 'Westwards through Arctic Siberia and Russia to 
Lapland and the extreme north-east of Norway. In the 
two latter districts it meets the race which inhabits Northern 
Scandinavia — hyperborea. This differs from hypophlaeas 
in one or two important particulars. It is an improbable 
hypothesis to suggest that the latter race has, in this area, 
lost the red submarginal band on the lower surface of the 
hind-wings, and has become modified in other directions, 
when there is no climatic alteration to account for these 
diSerences. The same arguments apply to the reverse 
change, hyperborea to hypophlaeas, but with added force, 
since notm^ could be more unlikdy, from what we know 
of the species, that the character typical of Eastern Asia 
should arise separately in Lapland. Neither does it seem 
reasonable to believe that H. pMaeas has only made a 
successful migration into the arctic from the coast of China. 
Central Siberia might prove an obstacle to invasions from 
the south, so that specimens, having gained the north coast 
by way of Amurland and the east, could spread westwards 
undisturbed. Certainly, however, Norway and the Baltic 
Coasts present no such diflhculties. All these facts point 
in one direction. That hyperborea and hypophlaeas are 
distinct in origin; -the former being European, and con- 
nected with more southern latitudes by intermediate 
forms (see p. 710) ; the latter Eastern Aaatic, and retaining 
the stamp of that area. Heir superficial resemblance is 
probably due to convergence, both having been modified 
by arctic conditions. 

2. But a second migration seems to have taken place 
from North-Eastern Siberia. This has been eastwaids 
across the Bering Sea, probably by way of the Aleutian 
Islands, into Alaska, thence populating North America. 
Hence in the north of the Nearctic Region we find a form 
displaying the chief characteristics of the Chinese pMaeas 
modified by arctic conditions. But as it spreads south- 
wards heat begins once more to affect it, so that, in the 
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Racial Broods, sufiusion may appear and the lower surface 
of the hind-wings may sometimes become dark brownisli 
in colour. The &)nstant Broods are subjected to conditions 
less likely to alter their appearance, so that they remain 
of the true hypopMaeas type and are, in this sense, more 
primitive. 

It has been pointed out previously that the species does 
not vary racially in the greater part of North America, and 
that even specimens from such southern localities as Cali- 
fornia and Texas are typical of hypopUaeaa at* least in the 
Constant Broods; they are, in fact, arctic in character. 
These two facts are very remarkable, especially so when we 
remember that H. phlaeas has so great a capacity for 
forming local races and, in the remainder of its rai^e, that 
it varies from place to place in a most surprising manner. 
In my opinion they admt of but one explanation— that 
the species has populated America at a recent date, and 
that it has not had sufficient time to lose its arctic features 
or to form local races. We see, as it were, the first beginnings 
of a new form in a few Racial-Brood specimens. There is, 
however, one exception, viz. the s.-sp. fiddeni McLach., 
which may be regarded as an insect in which all other 
characters have been subordinated to those called forth by 
its Far Northern environment. Though it must necessarily 
have been derived from hypophlaeas, the red subraarginal 
band on the under surface of the hind-wings is lost, so that 
its Asiatic origin is no longer apparent. It is not, I think, 
unreasonable to suppose that the unparalleled conditions 
existing at the highest latitude to which butterfly life 
can extend, should effect a radical change in the appearance 
of the insect in a space of time insufficient to produce any 
regular change, even in the broods subjected to the summer 
warmth of California. 

The above hypothesis assumes that the red submargiMl 
band on the under surface of the hind-wings is more stable 
in character than are the other local changes in the appear- 
ance of Heodes pMaeaa. It may well be asked if there is 
any evidence for such a conclusion. I think there is. bar y 
in this memoir (p. 696) the Racial Broods were dem 
as those which “ are jiroduced at a time when the . i 
temperature and peculiar climatic conditions of 
locaUty can most readily act upon the species and p 
their characteristic effects.” In every locality . 
Palaearctic Region which has been studied in the forego 
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pages, peculiar local races have been seen to develop in the 
Bacial Broods, only to be replaced once more by the typical 
form in the Constant ones. Only two exceptions to this 
rule come to my mind — ^the underside of the hind-wing of 
the s.-sp. phlamdes remains unaltered in the Constant 
Broods, and so does the red submarginal band of the 
Eastern Asiatic races. In China and Japan Constant and 
Bacial Broods are well marked. The latter are large and 
suffused, characters which are lost in the Constant Broods ; 
they differ also in the Critical Spot. The red band alone 
remains imchanged, affording one of the very few instances 
in which a racial feature possesses sufficient stability to 
withstand marked alterations of temperature. If the 
conclusion be sound that the Nearctic forms of H. phlaeas 
were derived from the Eastern Asiatic race, then the stability 
of this feature in the New World is only what we should 
expect, seeing that it is the very same character which has 
been shown to be especially stable in the Old. 

Desceiption op Plate LFV. 

Heodes phlaeas L 

Fio. 1. Madeira (s.-sp. phlaeoides Stgr.), Constant Brood. 

2. Japan {japonica n.s.-sp.), Bacial Brood. 

3. Tian-Shan («)ccin€?Mn.8.-Bp.). 

4. „ „ „ underside. 

5. North America (s.-sp. hypopMaeas Bdv.), underside. 

6. Norway {hyperborea n-s.-sp.). 

7. Berlin (ab. schmidtii Gerh. much suffused). 

8. Madeira {a.-sp. phlaeoides Stgr.), Racial Brood. (In this 

figure the suffusion is not sufficiently pronounced.) 

9. Japan $ (japonica n-s.-sp., ab. daimio Seitz), Racial Brood. 

10. China $ (s.-sp. chinensis Felder), Racial Brood. 

11. „ „ „ „ underside. 

12. North America (s.-sp. hypophlaeas Bdv.). 

13. „ „ (s.-sp. hypophlaeas Bdv. ab. alba Tutt). 

14. Norway (hyperborea n.s.-sp.), type, underside. 

15. India. 

16. Japan (japonica n.8 -sp.), type, underside; Racial Brood. 

17. India, underside, 

18. Asia Minor. S.E. coast. (J Bacial Brood. 

19. Algeria, Ain Sefra. a recurrent aberration. Racial Brood. 

20. Madeira (s.-sp. phlaeoides Stgr.), Constant Brood ; underside. 

21. Lapland (s.-sp. hypophlaeas Bdv.), underside. 

AnuL 15 ih, 1924. 
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Wednesday, February 7th, 1923. 

Mr. E. E. Green, F.Z.S., President, in the Chair. 

Nomination of Yvx-PresidtHs. 

The President announced that he had nominated Mr. 
J. E. CoLUN, Professor E. B. Podlton, F.R.8., and Lord 
Rothscbird, F.R.S., as Vice-Presidents for the ensuing year. 

Election of Fellom. 

The following were elected Fellows of the Society : — 

Mr. 6. D. Millward, 32, Moorgate, E.C. 2 ; Mr. Harold 
Wilkinson, P.O. Box 93, Kampala, Uganda; Mr. J. D. 
Dean, 20, St. Fagan’s Road, Ely, Cardiff. 

Exhibitions. 

Danais chrysippds 'L., from Upper Egypt. — Capt. K. J. 
Hayward exhibited a series of D. chrgsippus L., collected 
or bred in the neighbourhood of Aswan, Upper Egypt, between 
September 1919 and March 1922 (with a few specimens from 
other localities). 

It included both sexes of the form typical in that region, 
PROC. ENT. soa UIND., I, u, 1923. A 
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this being the only one obtainable from April till November 
After November the tendency is for the dark brown costal 
colouring to spread over the forewing, often 50 per cent, of 
a brood being thus coloured. The extreme is reached between 
mid December and mid January, when the whole of the 
upperside is sometimes dark brown, and the abdomen either 
very dark brown or black. For this the varietal name 
axardha has been proposed {Etitomologist, LV, p. 178). 

In var. candidata Hayw. (foe. cit.) the specimens are very 
thinly scaled and the scales slightly curled. In all, four 
such specimens are recorded from the district. One in 
November 1913, the two exhibited, and a third in January 
1922. The two exhibited had red eyes. 

A form with some white scaling on the hind-wing— rather 
uncommon except in the brood that produced the two caidi- 
data (alcippoides Moore). 

He also exhibited the nearest approach to alcippus F. (and 
the only one approaching it) obtained from over 6000 bred 
and some 4000 specimens examined, though this form is 
locally common in other parts of Egypt, and various abnormal 
and aberrant individuals, including two specimens in which 
some brown colouring occurs on the black apical area. 

The food-plant was found to be Calotropis procera, and 
larvae were tried on practically every other local plant with- 
out success. One specimen made one meal off geranium but 
would not continue feeding on it. No eggs were obtained 
in captivity. The pupae are normally green of the same 
shade as the leaf of the food-plant and suspended below it; 
if attached to the plant stalk or to a dead leaf, they are of 
a greyish-brown colour, and in both cases are highly pro- 
cryptic. In experiments to see to what extent the pupae 
could ada)it themselves to their surroundings, where the 
inside of breeding cage was plain pitch pine, the pupae made 
a very good match, being of a pinkish- brown, only J 
cent, of them being the normal green. In a cage lined 
with papers of various colours and containing 1000 larvae, 
when the small unpapered portion of the cage was full, the 
larvae hanging up on the green pupated green. Those com 
pelled to pupate on the bright colours pupated green. 
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The honi of emergence varied greatly on similar days; on 
three successive February days with equal climatic and tem- 
perature conditions for the 24 hours they emerged at 12 noon, 
10.30 a.m. and 12.30 p.m., but generally speaking emergence 
took place about 8.30 a.m^ in summer to 12.30 in winter. 

The only parasite bred from Damis chrysippus was Chakis 
hrevieomis, whole broods being sometimes affected. 

Capt. Ha 3 rward also exhibited a melanic aberration of 
P(Aygonia e-album L., taken at Bruton in Somerset. 

Pboj'. Poulton congratulated Capt. Hayward on the 
extremely interesting results he had obtained, expressing 
surprise at the entire absence, among such very large numbers, 
of the dorippus (klugii), and full alcippus forms and the 
rarity of alcippoides. Higher up the Nile, and in the Nuba 
Mountains these forms were i^latively abundant, while in 
Somaliland dorippus was even more predominant than the 
type form at Aswan. The interesting variety captured by 
Mr. 6. H. Bullock in Fernando Po and exhibited by Dr. H. 
Eltringham in 1916 (Proceedings, 1916, p. xciii) seemed to 
be the same as the two shown by Capt. Hayward — viz. an 
albino as regards the orange-brown pigment. Dr. Eltringham 
described the butterfly as a form of akippus, but there was 
no reason for considering it to belong to this rather than the 
type form, except the fact that alcippus was the commoner in 
Fernando Po — 14 to 3 of the type and a single intermediate 
being recorded in Proc. Ent. Soc., 1916, p. ix. It was, of 
course, almost certain that Capt. Hayward’s examples and 
the two others which he saw were varieties of the type 
form. 

Acahthomyops (Donisthoepea) beonnbus Late., an 
Ant new to the British list. — Mr. Donisthoepe exhibited 
living examples and mounted specimens of the above ant, 
together with a piece of wood from the poplar tree inhabited 
by it. He said that a strong colony had been discovered by 
Dr. N. H. Joy in a feUed poplar at Theale in January, and as 
the ant was unknown to him, he had sent specimens up to 
the exhibitor, who had at once recognised it as A. (D.) 
hrunneus, a species new to Britain. Mr. Donisthorpe referred 
to the habits of this ant and its distribution, etc., and said 



he had been down on the previous day to examine the colony 
in company with Dr. Joy, and had taken a few of the workers 
to form an observation colony. 

A PiEWNE EKOM ViTi Levd, Jui. — D r. F. A. Dixey 
exhibited a male Pierine captured by Mr. H. W. Simmonds 
on October 25, 1922, and remarked on it as follows : — “ In 
1852 Lucas described under the name of Pieris jacquinotii 
a Pierine of the Appias group which was captured by M. 
Jacquinot of the Astrolabe at ‘ Balaou, New Guinea.’ I have 
searched the ‘ Voyage le 1’ Astrolabe ’ in vain for the name 
of any such place as ‘ Balaou,’ and can only suppose that 
what is meant is the Pelew Archipelago, between New Guinea 
and the Philippines, which islands were visited by the Astrolabe 
on her way from New Guinea to Amboyna. They are known 
to Spanish geographers as the ‘ Palaos.’ A female, also from 
* Balaou,’ was described at the same time by Lucas as P. 
athama. From the analogy fii other Appias forms there 
can, I think, be little doubt that jacquirwtii and athama are 
male and female of the same species. But Mr. A. G. Butler 
subsequently identified some females from Samoa with 
Lucas’s P. athama, and accordingly named one of the accom- 
panying males from Samoa as the male type of athama. 
Wallace had figured what he supposed to be Lucas’s female 
as Tackyris athama-, but Butler considered Wallace’s insect 
to belong rather to another form from the New Hebrides and 
New Caledonia, named by Butler Appias or Catophaga 
tnallacei. 

“ There is, I think, little to distinguish these island forms 
from one another. It is true that all the females of woMacei 
in the British Museum, including the type, are yellow; but 
Lucas’s athama is also described as ‘ blanc jaunatre.’ The 
males, whether from the New Hebrides, New Caledonia, or 
Samoa, appear to be barely distinguishable from each other 
and from the present specimen from Fiji. They may all, 

I think, be ranked under Lucas’s name of jacquinotii, of 
which his athama, as we have seen, is probably the female. 

“ So far as I am aware, no other Fijian specimen is kno^- 
It was taken in the Sigatoka (Singatoka) Valley, towa s 
the west end of south-west Viti Levu; a locality spo en o 
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by Mr. Simmonds as ‘ a good collecting ground between the 
wet and dry areas.’ He saw several, but only took this 
one. 

“As to the subdivisions of the genus Appias, which there 
is now a tendency to ignore, I am disposed to think that 
they represent realities, and so are in many respects con- 
venient. I am therefore content to include the species which 
group themselves around paulina Cram., ega Boisd., and this 
Pacific island form, under the generic or subgeneric name 
Catophaga." 

Note on the scent op Euchloe ausonia f. egyptiaca 
Verity. — Dr. F. A. Dixey also exhibited specimens of the 
egyptiaca form of E. ausonia captured by Lt.-Col. £. S. Wilson 
in the Western Desert Province of Egypt, near the sea-coast, 
in March and April 1919. A male specimen caught on March 
25 was noted as having a “ faint sweetish scent after death.’’ 
This appears to be the first notice of a scent in this 
species. 

A British Geombtrid. — Dr. K. Jordan exhibited some 
specimens of Geometrids and said that the insect known as 
Anaitis plagiala L. (1758) consists of two species. In the 
true A. plagiala the claspers of the 3 are very long, narrow, 
tapering, and are forked at the tip, ending with two sharp 
thorn-like teeth, and the last external (7th) abdominal seg- 
ment of the $ is long. This species occurs in a larger spring 
form (first brood) and a smaller summer form (second brood), 
and is known to us from England to the south of France 
and eastward to Syria, Kashmir and Central Asia. The 
second species is about as large as the summer form of A. 
plagiala, but difiers in the tj-claspers being short and broad, 
and ventrally deeply sinuate beyond the middle, the clasper 
ending with a broad, somewhat spatulate, lobe; in the ? 
the seventh (last external) abdominal segment is shorter 
than in A. plagiala $, and the genital armature is likewise 
different. On the whole this second species is the paler of 
the two, but there does not seem to be any constant dis- 
tinction in colour and pattern. As Guenee says of his A. 
efformata (1857), described from 83 ^ 3 , that it is smaller and 
paler than A. plagiala, that name may possibly apply to 
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our second species. This smaller species is evidently the 
only one south of the Mediterranean and in Southern Spain 
and Portugal, whence we have a large series of specimens, 
but in England, France, Switzerland, Italy, Hungary, Greece, 
and probably other European countries, both species are found. 
Our nine specimens from Cyprus and the one Syrian example 
we have belong to A. plagiata. The small specimens figured 
by Culot and Barrett as phgiata belong to the second 
species. 

An Akgynnis from California. — Mr. H. J. Turner 
exhibited a short series of Argynnis atossa Edw., from the 
Sierra Madre mountains of South California, where it had 
been taken in some numbers during the summer of 1922. 
Hitherto it had been considered very rare and had only been 
met with very sparingly on one or two occasions. It is a 
very distinct form, the underside of the hind-wings being 
of a uniform colour absolutely devoid of any markings. It 
is possibly nearest related to A. adiante. A. leto Berh., A. 
nokomis Edw., and A. nevad^nsis were also shown to illustrate 
the diverse coloration of the undersides of the hind-wings 
in this genus. 

A SMALL DRAGONFLY CAPTURED SIXTY MILES FROM LAND.— 
Prof. PouLTON exhibited a male dragonfly captured by Major 
J. C. Moulton, at midnight, October 21, 1922, flying round 
the Ught in his cabin on board the P. and 0. steamer Kamiala. 
The ship was, at the time, sixty miles west of Colombo. 
This wmftll and delicate insect bad been kindly identified by 
Mr. H. Campion as Aciagrion occidentale Laidlaw, originally 
described from Bombay and Cochin State under the name 
A. hisopa Selys, race occidentale. The determination whether 
occidentale be a race or a distinct species was a subject for 
future inquiry. There was no doubt, however, that it occurred 
in Ceylon, and it was highly probable that the exhibite 

specimen came from this island. 

Colour-adjustment in the wild pupae of Pieeis rapae 
L. — Prof. Poulton exhibited twenty-one pupae of rap^ 
collected by Mr. A. H. Hamm, October 14, 1922, on t e 
Shotover Road near Oxford. Of these, eight were scatter^ 
over the upper part of a wall coloured by a pale grey w 
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and without coping, while thirteen were all fixed horizontally 
along the topmost cement course of a red brick wall, imme- 
diately below a strongly projecting coping, and therefore 
in shade. The two sets were very similar, the latter being 
on the whole a little darker, as was to be expected from the 
tint of the cement and the closely adjacent brick, of a colour 
which has been shown to produce dark pupae. 

It was probable that the colour-adjustment was not 
affected by the shadow under the coping. Other observa- 
tions and experiments had also suggested that the stimulus 
which leads to colour-adjustment was due to the quality 
and not the quantity of light. If it were otherwise, various 
accidental circumstances, such as cloudy weather during the 
sensitive period, would seriously interfere with a procryptio 
effect lasting in many species over several months. The 
important necessity for the species was that the pupa should 
match its surroundings whatever the strength or weakness 
of the illumination during the critical period. When the 
two match each other, subsequent changes of illumination, 
affecting both equally, would not diminish the procrypsis. 

Further Observations in 1922 on the Protective 
Besemblance of Polygonia c-album L., and the attacks 
OF enemies on British butterflies. — Prof. Poulton 
exhibited an example of the early brood of c-album taken 
July 21, at Cothill, near Oxford, by Mr. A. H. Hamm, and 
of the late brood captured September 8, at Tubney, near 
Oxford, by Commander J. J. Walker. Both specimens had 
been set by Mr. Hamm so as to illustrate bis repeated obser- 
vation that, in the position of rest, the fore and hind wings 
Were more widely separated in the later brood, causing a 
deeper, wider gap. The specimens also showed that the 
edges of both wings were more markedly out-turned and 
the projections more strongly marked in the same brood. 
Comparing several examples of the early brood with a long 
series of the later, the difference in the length of the main 
cusps and in the degree of development of the minor pro- 
jections was obvious. Furthermore, the far blacker mar- 
ginal bands on the upper surface of the later brood permitted 
the wing-edges to be more widely out-turned without detri- 
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ment to the prooryptic effect (Proc. Ent. Soc. Lond., 1922, 
p. xxi). 

The differences described above emphasised the resem- 
blance to a tattered, weather-beaten piece of dead leaf in 
the brood which provided the hybernating butterflies. The 
attacks of birds on the early brood were Ulustrated by a 
specimen wiA both hind-wings symmetrically shorn, taken 
by Mr. Wamm at the same time and place as the butterfly 
shown at rest; attacks on the later brood by a similarly 
shorn butterfly captured on an aster in the Museum grounds 
on October 16, by Commander Walker. An example of 
Limenitis sibylla L., taken at Hurst Hill in the New Forest, 
June 29, by the same naturalist, was extensively shorn 
symmetrically through both fore and hind wings. The 
three above-mentioned butterflies were almost certainly 
seized when at rest with wings closed. A male Argynnis 
adippe L., captured by Mr. Hamm on July 21 at Tubney, 
had, with equal probability, been seized when at rest with 
expanded wings, or in flight. Here the only injury was a 
large piece taken out of the right hind-wing. All these 
injuries were observed before capture and all the specimens 
were, in other respects, in good condition. 

It was interesting to compare the above injuries with those 
infljpt jd on a female Gonepteryx rhamni L., found, October 14, 
by Mr, Hamm on the Shotover Road, Oxford. The butterfly 
was resting, about one foot from the ground, on rank herbage 
in front of a hedge. The costa and the fore-wing imme- 
diately behind it had been removed on both sides from the 
tip to a distance of about half an inch. The injuries were Mt 
quite symmetrical and their form suggested that the butterfy 
had been disturbed and had shifted its wings a little di^g 
the attack. A glance at the exhibited specimen wouM at 
once show that the injury was not inflicted by a bird m 
lizard. The teeth of a mouse would have mangled the wmgs 
and could not have left the edge in its preimnt 
nearly smooth and cut into a curved, bay-hke 
part of its length. The attacks of such Predaceo^^“^ 

as Carabidae or Tettigonudae „tatiDD 

for the same reason, and the only probable interp 
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was the astonishing one that the apposed wings 'had been 
eaten from the edge by a caterpillar exactly as it eats a leaf. 
A careful examination with a lens of the cut edge supported 
this view, for it could then be seen that little pieces had been 
bitten out, with here and there a minute projecting point 
between two of them. The edge, which seemed at first sight 
so smooth, presented, in fact, precisely the appearance we 
should expect to be produced by the mandibles of a cater- 
pillar. The apical quarter of the injured length was really 
smooth, and it seemed probable that this part broke away 
when the inner three-fourths had been eaten into, the cater- 
pillar beginning at the portion nearest the wing-base and 
proceeding towards the tip. The breakage might have 
happened later on during the first flight after the injury, 
or, more probably, during its infliction, as one often saw a 
piece of leaf come away from the rest when a caterpillar 
was eating. It was probable that the wings of the resting 
butterfly happened to touch or come close to a leaf or stem 
reached by the caterpillar in its nocturnal wanderings. Such 
a larva as Eupsilia satellitia L., or Cosmia trapezim L. — 
but not these species because of the date — would probably 
be quite ready to sample the wings of a butterfly in these 
circumstances. 

[Since the above conclusions were reached, my friend, Mr. 
F. C. Woodforde, has suggested the possibility that the injury 
was inflicted by an earwig. I do not remember the precise 
characters of earwig-attacks, although witnessed in former 
.years only too often, but I think it unlikely that their traces 
would so completely resemble those of a caterpillar eating 
from the edge and inflicting no other damage of any kind. — 
Feb. 13, 1923. E. B. P.] 

AlItFEHALE families of Hvpolimnas bolina L., bbed 
IN Fiji by H. W. Simmonds.— Prof. Poulton said that 
Mr. Simmonds had obtained astonishing results with this 
remarkable butterfly. It was hoped soon to publish a 
detailed account of his researches, with coloured figures of 
the different female forms, but in the meantime his discovery 
of all-female families in this species was so surprising that 
it was desirable to record the fact without delay. Out of 



seven families reared from the eggs of known females and 
received by the Hope Department, no less than four were all- 
female, as shown by the following list : — 


9 Pikretkt from island named. 

Offispring. 

Uale. 

Female. 

9 Y. 1921. Suva, Viti Levu 

0 

15 3 

9 Z. 1921. Suva, Viti Levu ..... 

0 

4+1 

9 K. 1922. Ovalau 

1 + ? 

7 + 4 

9 X. 1921. Kandavu 

3+10 

11+5 

9 W. 1921. Kandavu 

0 

16 

9 S. 1921. Taviuni 

9 

12 + ?1 

9 0. 1922. Dreketi River, Macuata Coast, 

N. Vanua Levu 

0 

m 


The numbers added to the totals of the females are, except 
in the ofEspring of S., those of specimens retained by Mr. 
Simmonds, as explained in his letters. In addition to these 
he wrote on September 10, 1921. — “ In the three biggest 
families I have retained the last few to emerge,” so that the 
numbers of the females are really even more striking than 
would be inferred from the table. The “ ? 1 ” added to 
the females of S. refers to an evidently bred Taviuni specimen, 
with a consistent date, but not marked as belonging to this 
family. The families of parents Y., Z., W., and 0. were 
each of them described in Mr. Simmond’s letters as all-female, 
so that there is no question of the rejection or liberation of 
males. Furthermore, on September 10, 1921, he wrote:— 
“ Of the four or five Suva families I have carried through 
from the egg 1 have only obtained females,” thus showing 
that there were other such families as well as those here 
recorded. In addition to the twenty-six females in family •> 
Mr. Siminonds wrote that “ unfortunately a few , 
while I was away at Sigatoka, so I have not seen all. * 
so many known to be female there can, of course, be no ou 
about the sex of those which escaped. 
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As T^rds the males in the table on p. x there was little 
doubt that all were not retained in Family K. from Ovalau, 
while the 10 added to X. from Kandavu were recorded in one 
of the letters. 

Mr. Simmonds considered that this marked tendency to 
produce all-female families in Suva strongly affected the 
proportions of the sexes in nature, for he stated in the letter 
of September 10, 1921 : — “ There certainly are males here, 
but very few,” and, on February 7, 1921, that at Levuka, 
in Ovalau, “the percentages of males must have been enor- 
mously higher ” [than in Suva]. Of Tahiti (Society Islands) 
he wrote : — “ There seem to be hundreds of males to one 
female. I say ‘ seem to be ’ because the two (now four) 
females I have taken are almost like the d> and, as all are 
worn, I may pass them by ” (Proc. Ent. Soc. 1920, p. Ixxii). 
This last inference was justified later on when Mr. Simmonds 
bred in Tahiti twenty-two males and twenty females from 
the mixed larvae of five female parents. And in Fiji, 
scattered larvae from Taviuni yielded ten males and seven 
females, from Vanua Mbalavu (Bavatu) two males and seven 
females, from Ovalau ten females. It was probable, however, 
that all the males had not been retained in these bred series 
from the two last islands. It will be of great interest to 
study the results of breeding on a large scale from scattered 
larvae in as many islands as possible, retaining, or at least 
carefully recording, the entire results in order to ascertain 
the precise efiect of all-female families on the sex proportions. 
It is tempting to associate the mixed sexes of Family S. 
from Taviuni with the results given by scattered larvae from 
the same island, but larger numbers are required in order 
to r^ach trustworthy conclusions on this point. 

In conducting such investigations it was important not 
to liberate butterflies in islands other than those from which 
their parents or larvae had been brought. To do so would 
tend to vitiate the results of future enquiries. 

The prevalence of all-female families in other parts of the 
range of bolina is a most interesting subject for future in- 
vestigation, as also the determination whether there are two 
strains of females, one producing only females, the other 
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mixed families, but neither of them parthenogenetic. The 
researches of Mr. W. A. Lambom appeared to prove that 
such strains existed in Acraea encedon L., in the Lagos district 
of S. Nigeria (Proc. Ent. Soc., 1911, pp. liv-lvi; Linn. Soc. 
Joum. ZooL, Vol. xxxii, Sept. 1914, p. 391). 

Parent 0., from Vanua Levu, was exhibited to the meeting, 
together with twenty of its female offspring, these latter 
providing a striking illustration of polymorphism, and throw- 
ing light on the origin of mimicry. But these subjects and 
any discussion of the laws of heredity which had been in 
operation were postponed to a future meeting. 

Prof. PouLTON was sure that the Fellows would warmly 
congratulate Mr. Simmonds on his most interesting discovery. 

Notes on Nemopterids. — Mr. C. L. Withycombe, who 
illustrated his remarks with lantern slides, gave some account 
of three genera of Nemopterids and their larvae. 

He mentioned that the larvae of all three genera of Crocini 
that he had examined were more or less long “necked,” 
whereas the larva of Nemoptera bipennis 111., had no distinct 
“ neck.” A photograph of this last larva was shown. It 
was seen to have a large, square head, with short, stout 
jaws, the head being sessile upon a very hirsute, oval body. 
All Nemopterid larvae examined possessed macrotrichia more 
or less in the form of dolinhasters ; these also occur to a greater 
or less extent in all Myrmeleonoid larvae 

A series of larval forms was thrown on the screen showing 
that the “ neck ” was composed of two lateral sclerites, well 
seen in Aacalaphus, which, by fusion above and below, formed 
a rigid “ neck ” in Crocini. These two sclerites might be 
regarded as cervical sclerites, but he gave reasons for pre 
ferring to regard them as prothoracic pleurites that had 

become displaced anteriorly. 

Dr. A. D. Imms commented on the points raised an ,ma e 

some remarks on Croce filiformis. 
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Wednesday, March 7th, 1923. 

Mr. E. E. Gbeeit, President, in the Chair. 

The Pbesident announced that Dr. G. A. K. Mabshau, 
C.M.G,, had been nominated by the Council of the Boyal 
Society for election as a Fellow, and a vote of congratulation 
was passed to him, with acclamation. 

Election of Fellows. 

The following were elected Fellows of the Society : — ^Mr. 
A. M. Stewabt, 38, Ferguslie, Paisley, Renfrewshire, Scot- 
land; Mr. F. G. S. Whitfield, 25, Drayton Gardens, S. 
Kensington, S.W.; Mr. A. J. C. Wightman, “Aurago,” 
W. Chiltington Common, Pulborough, Sussex. 

Exhibits. 

Gynandromokphs op Lepidoptera. — Mr. 6 . Talbot 
exhibited on behalf of Mr. J. J. Joicey Papilio ascalaphus 
Bdv., from North Celebes, a specimen in which the female 
element is dominant. The right wing is entirely female; 
the left fore-wing with the grey male stripes present and 
nearly complete. The black ground colour of the male 
occurs in patches over the paler female colouring. The left 
hind-wing has the grey-blue male stripes well developed in 
cellules 2-4 and below 2; a trace of one in 5. The black 
male colouring spreads from the area occupied by the grey 
stripes and forms a narrow stripe through the cell to its base. 
On the underside of this wing the submarginal spots are 
female, and there is a trace of the white discal area. The 
abdomen has pale scales as in the female; orifice shaped as 
in female. 

Zaretes isodora Cram., from French Guiana, the specimen 
being mostly female. The right wings are female, the hind- 
wing with a trace of male, more visible below. Left wings 
male with splashes of female colouring. Fore-legs : right legs 
female, left leg male. 

Cyamris argiolus L., locality ?. The male colouring pre- 
dominates. Left wings male. Right fore-wing with the 
costa, apical area, outer margin and inner margin below 
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submedian female. Hind-wing with costal margin and distal 
half to vein 3 female ; inner margin obliquely to veip 2 female. 
Fore-legs : right tarsus female, left tarsus male. Anal orifice 
as in female. 

Lycaena icarus ab. icarinus Scriba, Genoa. Left side 
male, right side female, including the fore tarsi. Anal orifice 
apparently divided in the same way. 

Celerio euphorbiae L., ? f. dahli Geyer, locality ?. Right 
side male, left side female. Frenulum female. 

Sarnia cecropia L., locality ?. Right side male, left side 
female including antennae. 

Colour Aberrations. 

Agrias claudia f. sahlhei Honr., French Guiana. The normal 
red colouring is changed to a dirty yellow-brown. Band of 
the fore- wing paler below. 

Heliconius doris L., French Guiana. The yellow spots of 
the fore-wing are dark green. Two males in the Joicey Coll. 

Heliconius charithonia L., Honduras. A male specimen in 
which the bands and spots are white instead of yellow. 

A VARIETY OF Grahmesia tbilinea. — Major H. C. Gdnton 
exhibited a remarkable variety of Grammesia trilinea taken 
at Gerrard’s Cross, Bucks. 

Further evidence that the wings op Lepidoptera abb 
SOHETIHES attacked by caterpillars. — Prof PoULTON, 
referring to the specimen of Gonepteryx rhamni exhibited at 
the last meeting (Proceedings, 1923, p. viii), communicated 
the following observation recorded by Mr. D. J. Gordon, of 
Balliol College, Oxford : — 

“ In the summer of 1918 a nearly fuli-fed larva of Matneslra 
brassicae was placed with a Geranium leaf in a glass-topped 
box which already contained a dead imago of Tryphaem 
promuba. On looking at the box a lew days later it was 
found that the larva had finished the leaf and attacked the 
wings of the dead moth. About one-third of the fore-iMg 
on one side had been eaten and a piece from the other s\ e, 
but I cannot remember whether the hind-wings were touc 
What struck me most at the time was that the veins seeme 
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no obstacle, the larva having bitten straight across them 
when they came into the line along which it was eating. The 
wing had exactly the same appearance as a leaf attacked by 
a larva. Fresh Geranium leaves were given and the larva 
pupated, but I cannot remember whether it emerged.” 

This observation strongly supported the conclusion that 
the injury to the wings of rkamni was also caused by a cater- 
pillar. 

Fbaoments of beetles from a Pleistocene peat-bed 
AT WoLVERCOTE, NEAR OxFORD. — Prof. PouLTON exhibited 
the specimens referred to in the following note by Capt. 
K. S. Sandford, B.A., F.G.S., of University College, Oxford, 
who was now preparing a complete account of the Bell collec- 
tion. Elytra of apparently allied living species, all British 
except one, had been selected by Mr. J. Collins and were 
exhibited for comparison with the Pleistocene fragments. 

“ The specimens before the Society were collected by the 
late Mr. A. M. Bell, F.G.S., at some date before 1904, and 
came into the hands of the Department of Geology, University 
Museum, Oxford, on his death. They are probably only a 
part of those collected, as Bell expresses the opinion * that 
about thirty species were represented. It is possible that 
more may be found in other parts of the Bell collection, 
which was much split up at his death, only two sections of 
it having as yet come to light. It was in trying to trace the 
scattered collection last year that I found these specimens, 
which I at once submitted to Professor Poulton. 

“ The beetle remains occurred in a peaty band about two 
inches thick which had been deposited at the bottom of a 
running stream. The band has long since been worked out, 
but its relations to the present exposure can be determined. 
The peat covered about 2^ feet of sand and gravel, the 
general character of the vertebrate fauna of which indicates, 
in my opinion, a warm to temperate climate. A little higher, 
but below the peat, occur land and fluviatile mollusca which 
I believe indicate a temperate climate. 

♦ A. M. BeU on “ Implementiferous Sections at Wolvoroote ” 
(Q.J.6.8., voL lx, 1904, p. 120). 
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“ The peat itself carries a flora neither distinctively warm 
not cold except the follomng two Alpine species : — Hypnum 
cajnJUifolium (now only in Siberia and E. and N. Europe) 
and Thuidium decipiens De Not (now confined to Scottish 
Highlands). In addition to these the plant remains include 
seven species not now living in Oxfordshire. 

“ The youngest human culture identified in the sands and 
gravel is the Acheulean. 

“ The beetles would seem to be contemporary with Lower 
Palaeolithic man and, I believe, with a climate that was 
getting colder, not warmer. 

" The flora was identified by the late Mr. Clement Reid.” 

The six specimens referred to by Capt. Sandford — all of 
them fragments of elytra except No. 6 — were submitted to 
Mr. E. 6. Blair, who had kindly examined them and written 
the following account : — 

“ 1 : elytron, nearly complete, of a Donacia sp. The 
sculpture most closely resembles that of D. simplex or D. 
vulgaris of existing British species, but the transverse sulci 
across the interstices are even more regular. 

" 2, 3 and 4 : fragments of elytra showing more or less 
of the transverse basal carina receiving the striae of many 
carabidous genera. They are all probably referable to the 
genus Amara, but they difier so much in size that each must 
be assigned to a distinct species. None of these are positively 
recognisable as existing British species, but the specific 
recognition of fragments in a genus like Anwra is not to be 
expected. In any case it cannot be asserted that they belong 
to species no longer existing in Britain. 

“ 5 : part of elytron probably referable to some large species 
of weevil. The sculpture is strongly pustulose, without very 
evident striae, recalling that of the lateral part of the elyti® 
of Idparus {Medytes) coronatus. I have, however, not bwn 
able hitherto to match it exactly with any existing species. 
The under surface of this specimen exhibits a number o 
prominent pegs, indicating that we have now not the 
original thickness of the elytron present, but either that « 
thin chitinous fragment represents only the upper sutfece o 
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an originally thick hard elytron, the rest, except the linings 
of the punctures, having disappeared ; or that the thickness 
of the elytron has been very considerably compressed upon 
the upper surface, allowing the hard linings of the punctures 
to project On the underside. 

“ 6 : an irregular fragment of heavily punctured chitin 
not recognised. 

“ The material is therefore much too scanty to admit of 
any deductions being made as to climatic conditions at the 
time they were deposited. The presence of Doiiacia indicates 
marshy conditions such indeed as would be required for the 
accumulation of the peaty matrix. The same specimen and 
the weevil fragment are apparently referable to species no 
longer existing in Britain, and at any rate do not contradict 
the botanical evidence that the climate was colder than at 
the present day. 

“ In connection with this exhibit it may be remarked that 
similar beetle remains from Irish peat and from peat dredged 
up from the Dogger Bank,* both believed to be of post- 
Pleistocene origin, have yielded a good proportion of specimens 
assigned to present-day species, though in each case further 
specimens have so far defied determination. The Oxford- 
shire material is too scanty to justify comparison with these 
other finds, the only point in common to all being the presence 
of Donacia, while Amara has been identified also from the 
Dogger Bank. It is greatly to be desired that other material 
from the same source should be discovered in the hope of 
rendering such a comparison possible.” 

A Moth from Saint Helena in Britain. — Mr. J. H. 
Durrant exhibited an example of Hieroxestis sanctae-helenae 
Wollaston, taken at rest on the inside of a window of his 
house at Margate, 14. x. 1922, by Mr. H. G. Gomm, and 
suggested that it had possibly been introduced via the Canaries 
in bananas. 

Dr. Malcolm Burr referred to the necessitous circum- 
stances in Petrograd of A. P. Semenoff Tian-Shanski, an 

* “ Some Notes on ‘ Moorlog.* ” by Whitehead and Goodchild, Essex 
Naturalist, vol. xvi. pp. fil-60; also “More about ‘Moorlog, by H. 
Whitehead, ibid., voL xix. pp. 242-250. 

PROC. ENT. SOC. LOND., I, IL 1923. B 
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Honorary Fellow of the Society, and said that remittances 
could be sent to him through the American Relief Fund, and 
a proposal by Mr. J. H. Durbant, seconded by Mr. J. E. 
Collin, that the Society should head the list of subscribers 
with a donation of twenty dollars was passed unanimously. 

Mr. A. Dicksee kindly undertook to collect and transmit 
the remittances to this Fund. 

Papers. 

The following papers were read : 

(1) “ On a Lepidopterous Scavenger living in Panots’ 
Nests,” by Dr. A. Jeffebis Turner. 

(2) “ On the mouth-parts, of the Micropterygoidea,” by Dr. 
R. J. Tillyard. 


Wednesday, March 21st, 1923. 

Mr. £. £. Green, President, in the Chair. 

Election of Fellows. 

The following were elected Fellows of the Society:— 
Messrs. A. E. J. Carter, “ The Retreat,” Monifieth, nr. Dun- 
dee ; L. G. Cox, 90, Marine Parade, Worthing ; F. C. Garrett, 
West Croft, Hexham; G. Handley, 54, All Saints Road, 
Ring’s Heath, Birmingham; H. Notman, F.S.A., 136, 
Joralemon St., Brooklyn, New York; D. A. Owen, 94, Well- 
ington Street, Luton, Beds; L. G. Saunders, B.Sc., Molteno 
Institute, Cambridge; E. G. R. Waters, M.A., 40, Leckford 
Road, Oxford; E. J. Winstanley, L.D.S., R.C.S., 25, Fellows 
Road, Hampstead, London, N.W. 

Fund for Russian Entomologist. 

Mr. A. Dicksee reported with reference to the Fund 
initiated at the last Meeting for Prof. A. P. Semenofi Tia” 
Shanski that he had had no difficulties in making the J 

but said that after consultation with Mr. Uvarov he 
divided the 40 dollars subscribed into two portions o 
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20 doVais each for food and clothing respectively. He had 
a balance in hand of 18s., and asked for further contributions 
to make this up to 10 dollars. 

Dr. M. Burr proposed, and Mr. Uvarov seconded, a vote 
of thanks to Mr. A. Dicksee, and suggested that the surplus 
might be devoted to other members of the Eussian Entomo- 
logical Society, many of whom are also in great need of 
assistance, and that a small Committee be formed for the 
purpose. This was carried unanimously, and a Committee 
consisting of Dr. M. Burr, Mr. Uvarov and Mr. A. Dicksee, 
with power to add to its numbers, was appointed for this 
purpose. 

Exhibitions. 

Butterflies from the Canaries. — Dr. S. A. Neave 
exhibited on behalf of Sir Gilbert Carter a number of 
butterflies collected by him in the Canaries, and read the 
following notes on some of them prepared by Mr. N. D. Riley. 

Pararge aegetia xifhioides Stgr., a very distinct subspecies 
and possibly to be regarded as a distinct species if, as seems 
to be indicated by a specimen in the Godman-Salvin Coll, 
(labelled Mogador), both it and aegeria occur in Morocco, 
where the latter at any rate is common. Is a marked transi- 
tion to P. xiphia Fab., of Madeira. 

Pyrameis indica vulcania Godt., which is very common in 
the Canaries and occurs together with P. atalanta. It is 
easily separated from its oriental form (P. indica indica) by 
its redder coloration, wider red bands to both wings and 
smaller white subapical spots on fore-wing. The species is 
not recorded from any locality between the Canaries and 
India, and presents an interesting case of discontinuous 
distribution. 

Pyramids virginiensis Drury, an American species, some- 
what similar to P. cardui L., that has been well established 
in the islands for considerably more than 100 years, as Bory 
mentions it as common in 1805. 

Gonepteryx cledbule Hb., a close ally of G. deopatra L., but 
generally considered distinct. The Madeira form is generally 
considered a subspecies of deopatra : it is intermediate between 
the two. 
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Pieris cheiranthi Hb., variously treated as a good species 
or as a well-marked subspecies of P. brassicae L. It is at 
least quite constant and at once recognisable. In Madeira a 
less differentiated form, P. tcollastoni, occurs. 

Thymdicus chriHi Rebel, generally referred to as T. actaeon, 
but actuaUy a distinct species. 

Butterpues from Africa. — Mr. G. Talbot, on behalf of 
Mr. J. J. JoiCEY, exhibited and made remarks on the following 
butterflies ; — 

Alaena auratUiaca Btl. (Lipteninae), ^ $. 

“ This species is considered by Aurivillius (Seitz, xiii, 
p. 299) to be the same as Jktultecoeuri Ob. (Ex. d’Ent., xii, 
p. 7, PI. Ill, fig. 9, 1888). 

“ The figure given by Oberthiir differs in some points from 
specimens of typical aurantiaca. The fringe of the wings is 
shown to be white-spotted, whereas in aurantiaca it is black. 
The colour is more yellow, and on the underside the distal 
spots are less clearly defined and not very distinct from the 
ground-colour, especially on the fore-wing. Here the spot in 
cellule 5 is smaller than the one in &, whereas in aurantiaca 
it is larger. There is also in Oberthiir’s figure, on the hind- 
wing below two pale basal spots in 7, whereas in aurantiaca 
there is one. The black markings below the cell are more 
distinct, and also the spot at end of cell. 

“ It appears to us, therefore, that the name aurantiaca must 
stand as representing a distinct form. This opinion was 
previously formed by Prof. Poulton who has further shown 
that A. havttecoeuri is a synonym of iuterposita Btl. (Proc. 
Ent. Soc., 1918, p. cxxxiii). 

“ The $ is very different from any other of this sex in the 
group. It bears a strong likeness to tlm general pattern of 
Acraea, without, however, resembling any particular species. 
Mr. Barns says it may be easily mistaken for an Acraea, is 

slow of flight, and rests on dry twigs. , 

“ Three <JcJ and the unique ? were obtained by Mr. an 
Mrs. Barns, on their expedition in 1922. 
five days north-east of ].iakc Mweru on the edge o t e 
Valley at from 4000-6000 ft., in March, middle of wet se 



Danaida ekrysippus f. dorippus Klug. 

“ A ^ specimen taken by Mr. T. A. Bams on the Tshopo- 
T.i'tii1i Watershed, north-east of Stanleyville, 1600 ft., April 
1922. 

“ This record is interesting, as dorippus is said to occur 
only in the dry and steppe-like regions of the north, east, and 
south of Africa. This specimen is much darker than any we 
have seen. 

“ It is conceivable that this insect was one of a chrysippm 
brood, although Prof. Aurivillius gives his opinion that there 
is as yet insufficient evidence that these forms belong to the 
same species. 

“ If it was one of a chrysippus brood, and the facts of dis- 
tribution do not lend support to any other interpretation, we 
have further confirmation that dorippus is an ancestral form 
of chrysippus, a conclusion reached by Col. Manders, who 
described his experiments in the Society’s Transactions, 1912, 
p. M5.” 

A New Eligma. 

Among species of the Noctuid genus Eligma, E. Iieltiana, 
sp. n., forms in some respect a link between E. laetepicta 
Oberth. (represented in Coll. Joicey from Brit. E. Africa, 
Tanganyika Territory, and Nyasaland) and E. dupilmita 
Auriv. (distributed from the Karaeruns to Nyasaland). 

It will be noticed that the subterminal markings and 
posterior third of fore-wing and the pattern of hind- wing 
much more nearly approximate to E. duplicata than to 
E. laetepicta, whilst in the coloration (especially the shming 
blue-black of the dark areas) and the yellow fasciation of the 
fore-wing E. bettiana more nearly approaches towards E. 

was taken by Mrs. T. A. Barns on the Marungu 
Plateau, S. W. Tanganyika, at 7000 ft., in Feb. 1922. 

A description of this species will appear shortly in the 

Entomologist. 

Exotic CARABios.-Mr. H. E. Andeewes exhibited Tachys 
euryodes Bates, from Sarawak, T. tnanyulans Nietner, from 
Bengal, and T. ea'^us Blackb., from New South Wales, and 
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called attention to the two large rounded pores on the mentuni 
in these species. 

The series of Heodes phiaeas pseudophlaeas Ldcas, 
IN THE Tbino Museum. — ^Prof. Poulton said that he had 
been kindly permitted by Lord fiothschild to exhibit a fine 
series of nineteen pseudophlaeas from Abyssinia. With the 
exception of a single male taken in October 1905 at Adi Ugii, 
Eritraea, by N. Beccari, all the specimens, seventeen males 
and one female, had been collected in 1900 as follows ; — 

Harar, by Erlanger and Neumann : Apr. 7 — 1. 

Abd-el-Kadr, S. of Harar, by Erlanger and Neumann; 
May 15-1. 

Gara-Daij (Abunass), 2500-2800 m., by Erlanger and 
Neumann : July 10 — 1. 

Djidda-Oborassa, 2800m., by Erlanger and Neumann: 
July 21 — 1. 

Managascha, Schoa, by 0. Neumann : Sept. 15 — 1. 

Kollu, Schoa, by 0. Neumann : Sept. 21—1. 

Akaki River, S. of Adis Abeba, by C. V. Erlanger: Oct. 
23—2; 26—1; 31—1; Nov. 2—1; 2 to 11—2; 6—1 (the 
single female) ; 14 — 1. 

Roba, N. of Lake Abassa, by C. Y. Erlanger : Dec. 3—1 ; 
4—1. 

Lake Abassa, by 0. Neumann : Dec. 8 — 1. 

Although the specimens as a whole were in poor condition 
they afforded a most valuable means for testing the descrip- 
tion of the smaller number — 14 and 3 respectively —in the 
British and Paris Museums (Proc. Ent. Soc. Lond., 1922, 
pp. li-lvi). This test was of the greater importance because 
all the characters described tend to vary within fairly wide 
limits. 

The black spot near the anal angle of the fore-wing was 
slightly curved, with concavity inward, viz. towards the 
base of the wing, on one or both sides, in five individuals,— 
slightly outward in five others. When not so curved it was 
straightish or irregular in shape. In four individuals, includ- 
ing the female, there were distinct indications of doubling 
on one or both sides. 

The hind-wing of several specimens showed a very s ig 
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indication of the second “ tail ” and of the “ ^hancrure ” or 
bay in the margin between it and the prolonged anal angle, 
which latter was, as usual in pseudophUieas, strongly marked 
in comparison with phlaeas pklaeas. 

The scalloping of the inner border of the red marginal ' 
band of the hind-wing upper surface was as described (iWd., 
p. Iv), being slightly marked as compared with ahiojnca. 
The band itself was much broader than that of pMaeas. 

The coppery lustre overspreading the black surface of the 
hind-wing was strongly developed in nearly all*the specimens, 
particularly in the one from Kollu and one from Roba 
(Dec. 3) — two out of the three males with indications of a 
divided spot in the fore-wing (p. xxii). Blue spots inside the 
red marginal band,couId only be detected in two males, and 
were very slightly developed in these. 

The reddish under-surface of the wings and the pale or 
white underside of the abdomen were as described (ibid., p. Ivi), 

On the whole the Tring series of pseudophlaeas was remark- 
ably consistent with that previously described, and, like 
it, indicated that the Abyssinian subspecies approaches 
nearer to atiboti than does ethiopica, which penetrates much 
further into the continent and exists in much closer proximity 
to abboti. This approach of pseudophlaeas towards abboli 
was especially evident in the great development of coppery 
lustre over the hind-wing. 

Arranging the 19 examples in the order of date brought 
out no suggestion that there were seasonal differences. If 
these existed they must be very small and would require 
large numbers for their establishment. 

There was the same want of evidence for seasonal change 
in H. phlaeas ethiopica, of which 34 examples with dates are 
now known — 11 taken by Dr. 6. D. H. Carpenter, Jan. 23— 
Feb. 23, 1916 (Proc, Ent. Soc., 1921, p. Ixxxi), and 11 more 
Aug. 22-Sept. 8, 1922 (Proc., 1922, p. xciv), and 12 by T, A. 
Bams, July— Oct. 1919 and Sept. 1921 (Proc., 1922, p. lii). 
All of these were collected in or near the Western Rift Valley, 
and their comparison did not suggest any seasonal difference. 
Nor did there appear to be any evidence of such differences in 
H. phlaeas abboti. 
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H. phlaeaa phlaeas of the Northern Belt, on the other hand, 
was undoubtedly sensitive to seasonal changes, the effects 
being noticeable even in this country (Proc. Ent. Soc., 1912, 
p. cxxxviii ; 1921, p. cvi), and strongly marked in the southern 
part of its range. Why then should the three Ethiopian 
geographical races exhibit none of this sensitiveness in a 
region where seasonal dimorphism of butterflies is more 
highly developed than in any part of the world ? The answer 
may probably be found in the Jact that all three races were 
inhabitants of high elevations where the seasonal difierences 
were greatly reduced. 

Examples of Heodes phlaeas phlaeas L., from the 
Sahara, in the Thing Museum. — Prof. Poulton said that, by 
the kindness of Lord Rothschild, he was able to exhibit five 
Saharan examples of this species — 2 males and 2 females from 
El Biar, and 1 female from Casba. The blue spots on the 
hind-wing could be made out in all of them, were fairly 
distinct in two and quite so in one. Mr. E. B. Ford, of 
Wadham College, Oxford, who was engaged in a compre- 
hensive study of phlaeas phlaeas, bad observed that the 
upper surface of two of these butterflies approached that 
of phlaeas pseudophlaeas, and bad kindly written the following 
detailed account : — 

“ Heodes phlaeas phlaeas is subject to an almost endless 
series of modifications, and it varies seasonally and geo- 
graphically to a remarkable extent. Nowhere, however, in 
the Palaearctic Region is it known to resemble the form 
found in Abj-ssinia, nor is such a form known to occur in it 
even as a rare aberration. It is of some interest therefore to 
And a female specimen taken at El Biar (27‘35 N., 912 W.) 
approaching the Abyssinian type. On the upperside the 
resemblance may even be described as striking. The coppery 
surface is very bright and has assumed a fiery red-brown 
tint ; the hind-wings have a remarkably broad red band and 
are thickly dusted with iridescent scales even up to the base. 
Indeed, on the upper surface, this specimen might well pass 
for an Abyssinian insect. The underside of the hind-win^, 
however, is grey, typical of the spring specimens from t e 
Palaearctic Region of N.W. Africa : in the summer bro e 
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this is changed to a, purplish-brown, shading oS to a dust 
colour, but perfectly distinct from the rich red-brown found 
in specimens from the Ethiopian Region. 

“ Among the three other specimens from the same place, 
and one from Casba (40 miles N.E.), there is but little tendency 
to a repetition of the same form; in the Casba example, 
however, a female, the hind-wings have a broad red band on 
the upperside, and a coppery lustre over the black surface. 
This last character also appears in a male from El Biar. It 
is a curious circumstance that the spot on the fore-wings 
nearest the inner angle is not curved, with concavity outwards, 
in any of these specimens, except very slightly in one example. 
In the specimen nearest the Abyssinian form all the spots 
are much reduced and this one is divided. This direction of 
curvature can have but littie significance in only five insects, 
but the reverse condition might well have been expected, 
for, in specimens from N.W. Africa, it is distinctly curved 
outwards in 62 per cent., inwards in 18 per cent, (calculated 
from 630 specimens from Morocco and Algeria)." 

Pararge maderakai. GukR., AN Ethiopian “ Wall 
Butterfly." — Prof. Poulton exhibited two female examples 
of this species, collected, in December 1905 or January 1906, 
by his friend Sir Horace Byatt at Upper Sheikh (5000 ft.) 
in the Golis Mountains, 48 miles south of Berbera. The late 
Mr. H. J. Elwes, E.R.S., who was very interested in the speci- 
mens, considered them to be P. maera L., but Capt. N. D. 
Riley had proved by the examination of the armature in a 
single male madcraial from Abyssinia, in the National Collec- 
tion, that this speciea is nearer to Mem F., although evidently 
distinct, as shown by the form of the uncus. He also found 
that the claspers of maderakai and hiera were similar, but 
difiered from those of ma&ra. The upper surface pattern of 
the two exhibited specimens, which differed greatly in size, 
strongly resembled that of maera. This was especially true 
of the larger example, which moreover in size fully equalled 
the female of maera and greatly surpassed the average of 
this sex in Meta. Considering these facts and the very close 
relationship between all three species, Mr. Elwes deter- 
mination was not at all surprising. 
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Capt. Riley had kindly recorded the distribution of the three 
species as represented in the National Collection ; — 

“P. macro — Europe (except Denmark, Holland, and the 
British Isles), Siberia, Persia, Syria, Asia Minor, Morocco. 

“ P. hiera — Scandinavia, Pyrenees, Switzerland, Italy, 
Hungary, Balkans, Russia, Siberia. 

“ P. maderahU — Abyssinia.” 

P. hiera was more of a mountain species than maera,— 
another indication of affinity with maderakal. This latter 
was probably quite common in the locality where Sir Horace 
Byatt captured the two butterflies. The late Dr. 6. B. 
Longstaff had recognised another specimen among a few 





Genitalia of (11 Pararge maera L. (2) P. hiera F. 

(3) P. maderakal Guer. 

butterflies obtained by a friend in Somaliland, and the 
independent occurrence of the species in two smallish collec- 
tions from the same area indicates that it cannot be rare. 

The distribution of these three nearly related “Wall Butte^ 
flies ” was extremely interesting — two of them exclusively 
Palaearctic, and the third, so fax as we know, entirely 
Ethiopian, and, without itself undergoing any marked change 
taking its place in a fauna utterly different from that which 
surrounds its close allies in the north. 

Paperi. 

The following papers were read : — 

“ A Contribution to our knowledge of the Orthoptera of 
Macedonia,” by Dr. M. Burr and others. 

“ On the Homology between the Genitalia of some species 
of Diptera and those of Mercype tuber,” by Mr. F. Muir. 

“ Records and Problems of Insect Migration,” by Mr. C. 
Williams. 
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Wednesday, April 4th, 1923. 

Mr. E. E. Gbeen, President, in the Chair. 

Election of FeUows. 

The following were elected Fellows of the Society: — Mr. 
6. F. Gee, Mouldsworth, nr. Chester; Mr. J. B. Hicks, 99, 
Barkston Gardens, 8. Kensington, 8.W. 5. 

Exhibiiiom. 

Lepidoptera from Bast Tyrone. — Mr. Thomas Greer, 
a visitor, who expressed his thanks for the opportunity given 
him of attending the Meeting, exhibited the following 
Lepidoptera from East Tyrone : — 

Pieris napi. — A. series including dc? with an additional 
spot on fore- wings and a banded form; $? pale yellow, 
banded forms and examples with three spots on hind-wings. 

EucMoe cardamineg. — ^Well marked dd of race hibernica 
Wms.; ? with chrome yellow hind- wings. Two ??, May 
1922, with the orange coloration of the d- 
Pyrameis atalanta. — An example with the brown shades on 
underside of hind-wings much extended. 

Dryas paphia. — d with pale spots on fore- and hind-Wings, 
upperside. 

MdUaea aurinia. — A varied series including vars. hibernica 
and scotica. 

Pararge megera. — A series including extra spotted forms. 
Epinephide jurtina. — A varied series with ab. addenda and 
richly marked undersides. 

Caenonympha pamphilus.—3 with two dots on upperside 
of lower wings on margins near the anal angle. 

Lycaena icarus, — dd with red, as well as black dots on 
margin of' hind-wings, upperside. d var. postico-obsoleta 
Tutt. d und $ undersides, fore-w'ings with a white dash from 
discoidals towards the base. 

Eupithoeda succenturiata, E. stdhfulvala and E. pygmeata. 
— A series of each of these species. 

Diaphora mendica. — A varied series including ochieous 
and pale brpwn forms; var. rustica. 
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A New African Satybid. — M r. N. D. Riley exhibited 
the male and female of a new Satyrid butterfly from E 
Africa : — 


Aphysonenra obnubila sp. n. 

Upperaide, both wings. — Dark brown, almost black 
with small pale ochreous markings, Fore-wing. — The pale 

markings consist of a fairly wide transverse bar across cell to 
costa, arising at and beyond origin of vein 1 ; a similar but 
rather narrower bar just beyond cell end from costa almost 
to vein 4 ; a small, round subapical spot and two sitnilm. 
below, in areas 4 and 3, and a large irreg^ar pale mark occupy- 
ing the greater part of the central portions of areas 15 and 2 
in the female, considerably smaller, especially in area 16 in 
the male. There are indications of a dark ocellus in area 5 ■ 
cilia dark brown, paler between the veins. Hind-wing.— 
The pale markings consist of only a discal very irregular patch 
occupying the proximal third of area 3, about f centrally 
and diagonally of area 4 and a small contiguous area in area 5. 
Ocelli are indicated distally in areas Ic, 2, 5 and 6. The lobe- 
like production of the wing at vein 2 is filled with brownish- 
crimson. The marginal and anteciliary dark lines are 
separated by a pale line, and the dark cilia are marked with 
paler as on fore-wing. 

Underside, both wings. — The pale markings of upperside 
repeated and enlarged, the dark markings not so dark. Fore- 
wing. — The pale markings almost white towards costa; the 
isolated subapical spot mined with the others to form a difiuse 
band enclosing a well-aevelupcd ocellus ; marginal area pale 
bufi, tapering to a point at vein 1 ; base of cell also bufi. 
Hind-wing. — Basal area pale brownish, marked with pale 
grey; subbasal area pale grey, marked across cell-end, in 
base of area 2 and obscurely in area Ic with pale brown, and 
bounded by a broken line consisting of a heavy crescentic 
mark anteriorly and a broad V-shapM mark, slightly toothed 
at vein 2; discal area pale brown, ochreous where (whreous 
on upperside, containing a series of six ocelli, of varying sum, 
the lowest (in area Ic) double; marginal area pale greyish, 
heavily sufifused with pale brown ; otherwise as <bove. 

Length of fore-wing, c? 23; $ 25 mm. 

Type. S, “ Nyasa ” {A. Sharpe)-, ? Tanganyika Terri- 
tory, Slopes of Mt. Rungwe, nr. N. Langenburg, 500 (MOOO 
feet, 21. xi. 1910 (5. A. Neave), both in B.M. 

The species is at once distinguishable from any of the tanas 
of A. pigmentaria Karsch, the only other species in the genus. 
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by its upperside. A. pigmentaria has the bulk of the fore- 
wing and almost the whole of the hind- wing pale ochreous, 
whereas in A. chntibila the upperside is mainly Hart- brown, 
the pale ochreous markings being only of comparatively small 
extent. On the underside the main difierence is in the V- 
shaped mark on the hind-wing referred to in the description. 
This is always much more produced in A. pigmentarUi than in 
A. dmvbUa and also throws off a subsidiary V-mark of con- 
siderable length along vein 2. 

A. pigmentaria has recently been subdivided into three 
races by M. le Cerf (Bui. Mus. Paris, p. 163, 1919), who states 
that the typical race is confined to Usagara in Tanganyika 
Territory. It was originally described by Karsch from 
Mlalo in Usambara, which lies a very considerable distance 
to the north-east, in fact in the north-east corner of Tanganyika 
Territory. It is highly probable, however, that the same 
race inhabits the two areas. In Kenya Colony the species 
occurs at Lumbwa in a form which I cannot separate from 
typical pigmentaria, whilst on Mt. Kenya and apparently 
about Kikuyu there occurs the rather distinct race, with 
narrower black marginal markings on the hind-wing, named 
pringhi E. M. Sharpe (P.Z.S., 1894, p. 336). This appears 
to me to be identical with the var. keniae of M. le Cerf (/. c.).* 
The Nyasaland race is named latiliinba by Le Cerf, for obvious 
reasons, and is fairly constant. 

Dr. S. A. Neave said that in his experience all the species 
of this genus are confined to the edges of forests in mountainous 
country, often at fairly high elevations, and are remarkably 
active on the wing for Satyrines. He had found the Nyasaland 
race to be extremely common on Mt. Mlanje. 

A RARE British Hymenopteron. — The Rev. F. D. Morice 
exhibited a British specimen of the strange Hymenopterous 
insect which was described first by Spinola in 1840 as Trigonalys 
hdhni, and again a year later by Shuckard as Trigonalys 
angUcana. It is now placed in a genus of its own — Pseudo- 
gonalos Schulz, Westwood’s name Trigonalys being restricted 
to certain American species of the same Family, of which P. 
hahni is the only European representative. 

[* M. le Cerf (in lilt.) agrees that this is so.] 
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The general appearance and especially the alar neuration 
of the insect are those of a Fossorial Aculeate, but its double 
trochanters and multiarticulate antennae seem to dissociate 
it from that group, and it is now generally believed — though 
quite conclusive evidence on the point is still lacking~that 
it is in some sense a parasite or inquiline, and that its probable 
victims are various Social Wasps. An American species has 
been found in a nest of Polistes, and seems to be a mimic of 
the latter insect; but there is no similarity of appearance 
whatever between P. hahni and any European Vespa or 
Polistes, nor has it ever been found in nests of the latter 
though Dr. Steck has not unfrequently met with it in Swiss 
localities where such nests abound, and strongly suspects 
that this is not a mere coincidence. Westwood, Ashmead, 
and Schmiedeknecht, agree in thinking that the Family most 
nearly related to the Trigonalyidae is that of the Mutillidae, 
and it is well known that Mulilla curopaea has been found in 
nests of Humble-bees, while Andre in vol. viii of “ Species,” 
pp. 36-40, cites many observations of parasitism by species 
of Mutillidae on all kinds of nest-makiiig Hymenoptera 
“ des Sphegides, des Pompilides, des Vespides ct des Apides, 
chez Icsquels ils ont etc observes.” 

A BARE CoLiAS. — Mr. H. J. Turner exhibited a short series 
of Colias behri, Edw., from the Yosemite Park, where it had 
been found in large numbers at an elevation of 9,700 feet. 


Wednesday, May 2nd, 1923. 

Mr. E. £. Green, President, in the Chair. 

Election of Fellows. 

The following were elected Fellows of the Society. 

R. C. Lowther, M.B., Ch.B., Fernleigh, Grange-over-Sands, 
Lancs.; Mr. John D. Sherman, Junr., 132, Primrose Avenue, 
Mount Vernon, New York, U.S.A. 



Wichen Fen Fund. 

The Treasurer made a statement on the financial position of 
the Wicken Fen Fund, and made an appeal to Fellows for 
further contributions. 


ExhSntions. 


The Types of Argynnis aglaia scotica Watkins. — Mr. 
W. 6. Sheldon exhibited the types of both sexes ol Argynnis 
aglaia scotica described in the Entom' legist, Ivi, p. 109, from 
Lochinver, Sutherlandshire, with examples of both sexes of 
typical A. aglaia from Scandinavia for comparison. 

A monkey’s meal of Lepidopterous larvae and pupae. — 
Prof. POULTON said that he had received the following note in 
a letter from Mr. 6. F. Leigh written, November 21, 1922, from 
Durban ; — 

“ We have a tame monkey which my wife and daughter 
are very fond of, and on October 16 she got loose, entered my 
room, opened my breeding-cages and had the following meal : — 

“ Papilio dardanus Brown — 45 mixed larvae and pupae. 


“ Papilio nireus L. — 12 mixed larvae and pupae. 

“ Temnora zantus Herr.-Sch,'| 

“ Temnora murina Walk. / 

“ Oligographa juniperi Boisd.— pupa. 

“ She then began on a few pupae of Rkopalocampta keithloa 
Wallgrn., but either did not fancy these or probably had had 
quite enough. I never thought that larvae of Papilios would 
be eaten by any animal or bird.” 

This interesting accident showed how erroneous it was to 
infer that an insect is necessarily palatable because it is 
devoured by an insectivorous animal in captivity. Such an 
animal, with an appetite sharpened by the want of its natural 
food in normal variety, would be likely to devour eagerly 
insects which in the wild state it would only take when more 
palatable species were absent. 

Some striking examples of mimicry in butterfues 
FROM THE Federated Malay States. — Prof. Poulton said 
that the Hope Department had recently received the insect 
ooUections of the late Rev. J. W. B. Bell, who, when a school- 
master in Oxford, had once taught two of our Fellows— Major 
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C. A. Wiggins, C.M.G., late P.M.O. of the Uganda Protectorate 
and Capt. W. A. Lambom. Both these naturalists, who had 
done so much to increase our knowledge of African insect life 
had told him that they owed their interest in the subject to 
Mr. Bell’s influence upon them when they were about ten 
years old. 

Mr. Bell’s cabinets contained a fine set of Lepidoptera 
collected in the F.M.S. by his son, Mr. Vernon 6. Bell, and it 
was interesting to observe the manner in which the arrange- 
ment of some of the speeies had been influenced by mimetic 
resemblance. 

Papilios of the helemte group and the Satyrine Neorina hwii 
Hew . — In one of the drawers three examples of Papilio fiiscus 
prexaspea Feld., were followed by one of Neorina hwii neophyla 
Fruhst., the striking resemblance in pattern and especially the 
hind- wing “ tails ” successfully developed by the Satyrine 
mimic having naturally suggested afiinity. In other parts 
of the collection were examples of a second model, viz. Papilio 
nephelua saturnua Guer., but one which w'as far less efiectivc 
than prexaapea because of the conspicuous oblique white bar 
crossing the fore-wing, a feature absent from the two first- 
named species. 

Being anxious to ascertain the facts about the occurrence 
together of Papilios of this group and the Satyrine mimic, 
Prof. Poulton had written to his friend Mr. H. C. Robinson, 
Director of the State Museum, Kuala Lumpur, who had kindly 
replied, January 25, 1922 : — 

“ As regards the Papilio and Neorina lowii I send you a 
table, compiled by Capt. H. M. Pendlebury, of the specimens 
in our collection from which you will see that the species 
occur together at the same date. Wc have, however, no 
specimens of P. fuacua prexaapea in our collection, and in the 
Malay Peninsula it must be a species of very restricted 
or extreme rarity. I am inclined to query certain reco e 
localities such as Kuala Lumpur (Biggs quoted by Distot). 

“ As regards habits I know all the species in the tab e wc 
In flight Neorina lowii is a typical Satyrine with a slow ut cr^ 
ing and rather deliberate flight. It is much more of a IJ* ® 
form, flying mainly in late afternoon, and does not 1’ e s ro 
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light. It is far less powerfnl in its flight than the Papilios, and 
is individuallj less’ numerous. We will shortly send yoii 
specimens of all forms caught as nearly as possible on the same 
day, but in all cases our collectors have not invariably noted 
the day of the month.” 



Pafilio heUnua 
heUtuu lu 

PttpUio itmra 
itfoara White. 

PapUio nephdus 
latumut Uu4r. 

Ntorina tourCt 
neophyta Fruhst. 

Kedah. 

Gunong Teiel, I Gunong Terei, 
3500 ft., June I 3500 ft., June 
22, 1921 1 19, 20, 27, 1921 

(Evans), i (Evans) ; Kedah 

I Peak, 3500 ft., 

1 Nov.-Dee. 1916. 



1 

Batang Fadang, 
Feb. 23, 26, and 
28, March 1 and 
2, 1915. 

Batang Fadang, 
Feb. 24 and 
March 1915. 

Batang Fadang, 
Feb. 24, 28, and 
March 1915. 

Batang Fadang, 
Feb. 25, and 
March 1915, 

ti 

1 

Koala Teku, 

March 9, 1921 ; 
The Gap, Jan. 
1915. 

Kuala Tekiig 

Feb. 1921. 

Kuala lekn, 

Feb. 1921; K. 
Tahan, March 
1921; Tembel- 
ing Blver, 1921. 

Kuala Teku, 

Feb. 14, 1921. 

1 

fikt. Kutu, 3400 
ft. Sept. 8, 
1910; Ulu 

Langat, Nov. 
11, 1911. 

GlntengSempak, 
1200 ft, Oct. 
21. 1921. 


Ulu langat, 

Nov. 18, 1916; 
Via Gombak, 
July 1915. 

'SgS 

Kuo'S 



Biikit Tangga, 
Sept. 1015. 


.■i 

HS 

o 

Tloman la., 

June-July 1916. 





In addition to the above species of PapUio and P. fuscus 
prexaapes, Dr. Karl Jordan had kindly pointed out that P. 
isuiaroides curtisi Jord., superficially exactly like heknus, 
formed another member of the group in the F.M.S. 

To this table Capt. Pendlebury had kindly added his own 
experience of the behaviour of models and mimic in the field. 

“ So far, I have only seen two specimens of N. lowii neophyta 
Pruhst., on the wing, and the difference in flight from any of 
the three Papilios mentioned was noticeable, especially two 
(P. iswctra itwaTUy and P. nephelus satwnus) which occurred 
in the same locality, very sparingly, and did not fly about 
together.- All the Papilios I have so far seen, when settled, 
vibrate their wings rapidly which N. lowii does not do. N . lowii 
PROC. ENT. SOC. LOND., I, 11. 1923. 
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when settled rests with its wings half open.— Jan. 25 
1922.” 

The differences in flight and habits were what we should 
expect in these models and their mimic. The habit of flutter- 
ing as they stand, as it were “ tip-toe,” on alighting Was 
ingrained in the Papilionine constitution and had evidently 
been inherited from a common ancestor in the remote past. 
Even the most perfect of the mimetic Papilios retained this 
habit although quite different in this respect from their Danaine 
models. Thus, Canon St. Aubyn Rogers has recorded that 
“in nature the Papilio echerioides [Trim.] female is much 
nearer to the primary model [Amauris echeria Boisd. and 
A. alhimaculata Butl.] than the other female Papilios, and, 
were it not for the characteristic habit of hov'ering nervously 
over a flower, it would be very difflcult to distinguish it from 
the Amauria ” (Trans. Ent. Soc., Lond., 1908, pp. 517, 618). 
Since the Papilio when a mimic could not get rid of this 
revealing feature it was not surprising that the Satyrine had 
been unable to evolve it. The fact that the latter sought 
deeper shade than its models could be paralleled by many 
instances. Model and mimic would almost certainly overlap 
along the adjacent borders of their respective ranges, and 
forest of various depths of shade would be traversed by at any 
rate some of the flying enemies 

The Chalcosiine (Zygaenid) moth Isbarta pieridoides H.S., 2 , 
and its Hestia [Danainae) Model . — In another part of Mr. Bell’s 
cabinet a female Hestia loyani Moore and three examples of 
Ideopsis (Gamana) daos perakam Fruhst. were followed by 
a femsde of the Chalcosiine moth mimic. It seemed curious 
that Herrich Schafer should have’ given the name pieridoides 
to this species, the resemblance to the Ideopsis being so strong 
and obvious. The mimicry of butterflies by the females, but 
not the males, was also found in other Chalcosiine moths as 
had been pointed out by Lord Rothschild in his recent Pre- 
sidential Address (Proceedings, 1922, p. cxxv). 

Capt. Pendlebury had kindly given an accbunt of his 
experience of Ideopsis and its mimic and had added a new 
and interesting example of a Chalcosiine mimic 

“ With reference to the photograph of Ideopsis and s r » 
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from the Rev. J. W. B. Bell’s collection, we have specimens of 
Ideopsis daos pertikana Frahst., which have been caught 
throughout the Peninsula. On the other hand, the only 
example of the Zygaenid (Chalcosiine) moth (Isbarta pieridoideg^ 
I ’have So far seen was in the collection of a Mrs. Souter, 
who had included it with specimens of Ideopsis daos in a box 
of butterflies. Unfortunately she could give me no definite 
data concerning it. 

“ I managed to catch at Ginteng Sempak, about 24 miles 
from Kuala Lumpur on the Selangor-Pahang border (1500 ft.) 
a really good mimic of Papilio aristolochiae aristolochiae L. 
This was a Zygaenid (Chalcosiine) moth of the genus Histia, 
a species allied to cometaris Butl.* I caught it about midday 
on Oct. 21, 1921, and while flying it looked very similar to a 
Papilio aristolochiae which had had its ‘ tails ’ slightly 
mutilated — only I never saw a single specimen of P. arislo- 
lochiae in that locality at all during the fortnight I was there. 

“ The nearest places to this from which we have records of 
the capture of Papilio aristolochiae being caught are Ulu Gombak 
(16th mile from Kuala Lumpur, eight miles from Ginteng 
Sempak) : June; Bentong (48 miles from K. Lumpur) : July. 

“ H. M. Pendlebury, Jan; 25, 1922.” 


A white-hind-winged race of Danaida chrgsippus L., developed 
probably in mimicry of J). melanippus hegesippus Cr., in the 
neighbourhood of Kuala iMmpur. — Distant, in ‘ Rhopalocera 
Malayana ” (1832-1886), figured and described the type form 
of chrysippus (p. 20, pi. I, fig. 10), but in the later part of his 
work also figured (pi. XL, fig. 13) a white-hind-winged variety 
taken at Singapore. Major J. C. Moulton, M.A., B.Sc., in 
“ Journ. Fed. Mai. States Museums,” X, June 1921, pp. 173, 
174, after stating that the type form is “ apparently rare in 
the Malay Peninsula,” spoke of a series of white-hind-winged 
forms from Kuala Lumpur “ bred from larvae found on a 
large Calotropis growing in the Agricultural Plantation in 
January 1919.” 

That this alcippus-likc butterfly was probably the only 


* This bUok moth, with its red body, white patch and “ tails ” Jo.the 
hind-wing, and curious striated appearame oAhe fore-wing, certainly 
seems to be A nijniio of P» crietolockiae* — E. B. 
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fonn of chrysippus at Kuala Lumpur waa proved by a series 
of thirty specimens — 16 males and 14 females — ^received by 
Prof. Poulton from Mr. W. A. Lambom, who bred them 
Jan. 25-Feb. 2, 1921, from scattered larvae found on an 
Asdepiad shrub in the Plantation mentioned by Major Moulton 
Every specimen was fully as wbite-hind-winged as the typical 
alcippus from the West Coast of Africa. 

Two sets of five each were exhibited to the meeting. One 
of these was selected ,to show the increasing size of the white 
spots in areas 3, 2, and 16 of the fore-wing, this last spot being 
absent in the uppermost specimen which also had the smallest 
spot in area 3. This topmost butterfly was, in this respect, 
nearest to the African race, the other four being in an increasing 
degree typically far-eastern. In the second set of five the 
strong development of these white spots was accompanied 
by a tendency of the white scales to overspread the apical 
black of the fore-wing. The set was arranged to show an 
increasing development of this tendency which was strongly 
marked in the last specimen. 

There was little doubt that this remarkable eastern race 
with so restricted a range had been developed in mimicry of 
the common' Malayan Danaida mdanippus hegesippui of 
which Distant wrote {Und., p. 19, pi. 2, fig. 1) This form 
“ has become the dominant race in the Malay Peninsula, 
whilst the form D. mdanippus is, as far as I am aware, absent.” 
Major Moulton agreed with this conclusion (ibid., p. 176). 

It was furthermore highly probable that the white-hind- 
winged form of Danaida pUxippus L. [gentUia Cr.), named 
intermedia by Mo<He, was another member of the same 
association. Distant spoke of this variety 'with hind-wing 
“ much suffused with white ” (ibid., p. 18, pi. 2, fig. 3) as 
“ not infrequent,” while Moulton, after referring to its existence 
in this area, pointed out (ibid., pp. 174-6) that it “ cannot be 
regarded as a separate subspecies ” because of the transi- 
tional varieties by which it is linked to the typical form 
occurring side by side with it. In the immediate neighbour- 
hood of Kuala Lumpur the intermedia form may, however, 
predominate or at any rate be more strongly represented 
than elsewhere in the Peninsula. 
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Mr. Lambom’s captures at Kuala Lumpur, tabulated 
below, proved that all three forms occur together and may be 
taken at the same place and time. 


Bates In 1920« 

If. melanippui 
?ieffe»ippus Cr» 

D. ehrysipiw 
aMppus Or. 

D. plexippus 
intermedia Moore. 

March 28 ... . 

i<j 

Id 


April 1 .... 


19 


„ 11 .... 


2d, 19 


„ 18 .... 

id 



„ 19 .... 

Id 


Id 

Dec. 27 ... . 


Id 



That the area in which the white-hind-winged chrysi’ppus 
is the only form is very restricted was indicated by a collection 
made by Mr. A. R. Sanderson, F.L.S., of the Research Labor- 
atory, Petaling, F.M.S.— a collection which also supplied 
evidence for the existence of the white-hind-winged Danaine 
association. Mr. Sanderson’s specimens of these forms and 
their allies, collected in Selangor over an area less than 40 
miles N.E., S.W. and E. of Kuala Lumpur in 1920, were as 
follows : — melanippus hegesippus : 2 d, 2 ? ; plexippus 
intermedia-. 4 <J, 2 ?, two being transitional; plexippus 
Igenutia) ; 2 ? ; chrysippus almppus : 1 ? ; chrysippus 
(typical) : 1 cJ, 1 ? 

It seemed remarkable that this association should have 
escaped notice for so long a time and that the white-hind- 
winged chrysippus from Kuala Lumpur should until now have 
been wanting from the principal collections in this country. 

The upper-sueface patterns of butterflies seen 
FROM BENEATH IN A FLOATING FLIGHT. — ^Mr. W. J. KaVE 
exhibited several Nymphaline butterflies and one day-flying 
Geometrid moth to caU attention to the essential appearance 
of the upperside when in flight. In December last an exhibit 
was made of Protogonius, when it was demonstrated, after 
having been observed in the field, how the upperside only was 
seen in flight even when viewed from beneath (Proceedings, 
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1922, p. xcviii). The cases now brought forward, while not 
as striking as the Protogoniua, sufficiently illustrated the 
phenomenon that, jjp spite of a differently coloured underside, 
the upperside was displayed as a transparency or a semi- 
transparency, the colouring of the underside to a large extent 
disappearing against the light. The examples shown were 
Coenophldna arcAtdona, a butterfly that undoubtedly derives 
protection from the large Mullerian group of which Melinaea 
mothone and Heliconiua aristiona form the centre. The 
wonderful protective colouring of the underside of C. archidom 
when held against the light largely disappears, and even the 
large metallic blotches merge in the general colour of the 
upperside that shows through. The leaf-like midrib con- 
versely shows through to the upperside as a transparency, but 
with reflected light the midrib is not observable on the 
upperside. 

Aganisthos odius, another species with a protective under- 
side, shows the large ochre band when viewed from beneath 
against the light. In such a heavily scaled insect this is 
especially remarkable, when in addition the underside pattern 
is so totally different and no indication of the upperside 
pattern is to be seen except as a transparency. Siderom 
species are similar in having a more or less dead-leaf-like 
imderside, but at the same time exhibiting the red patches 
of the upperside when in flight. 

Limenitis sibylla, which has been observed on the wing by 
a large proportion of Entomologists, is always a black-and- 
white butterfly in flight, the brown colouring of the underside 
appearing like the dark upperside when held against the light. 
Large numbers of British Entomologists will be able to observe 
this species for themselves now that the point has been raised. 

Vila azeka, of which an upper- and underside were shown to 
emphasise the dissimilarity of colouring, was called attention 
to for a similar phenomenon to the foregoing. The clear j 
cut outline of the whitish transparent marks of the fore-wiSo 
on the upperside were by “ camouflage ” largely altere on 
the underside, yet against the light the upperside shape o 
marks clearly became visible. The mark in the ce an 
wiavlf between veins 2 and 3 were particularly notices 
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this respect, while in the hind-wing the whitish transparent 
area of the upperside was much narrower than on the underside ; 
yet as a transparency the upperside area yaa what was visible 
and not the pseudo-larger area of the underside, which was 
largely brought about by whitish and not transparent scaling. 

Erateinagarleppi, a strikingly beautiful day-dying Larentiine 
Geometrid moth, was a similar case to Vila azeka. On the 
upperside there is a discal transparent band and the small 
apical transparent spot. On the underside these same areas 
are continued to costa and to inner margin by white scaling, 
BO as to alter their shape. Similarly, on the underside of the 
hind-wing the long transparent band is continued by white 
scaling to the costa in one direction and to the inner margin 
in the other. As a transparency against the light the white 
scaling disappears, and the greatly altered appearance of the 
upperside is what is seen. 

Prof. PoULTON said that Mr. Kaye was to be warmly con- 
gratulated on his most interesting discovery which had already 
given us a new point of view in the study of butterfly patterns. 
He believed that the meaning of the adaptation was to 
facilitate the recognition of patterns associated with un- 
pleasant experiences, in the memory of enemies. Mr. C. F . M. 
Swynnerton had shown that enemies’ attacks were determined 
by their state of hunger at the time. According to the degree 
of hunger or repletion they would pursue or ignore a s2)ecies 
with a pattern suggesting a certain standard of unpalatabdity. 
It was important therefore that mimicking species with 
procryptic under surfaces concealing them when at rest, and 
also similarly concealed non-mimetic species protected to a 
certain extent by unpalatability, should display during flight, 
from below as well as from above, the upper-surface pattern 
or some characteristic part of it. 

It was necessary to bear in mind, in relation to this complex 
double adaptation— procryptic protection at rest, aposematic 
display during flight— that the perfect insect, which had 
already surmounted the dangers of the three earlier stages, 
was of much greater value to the species than a pupa, just as a 
pupa was of much greater value than a larva and a larva 
than an egg. 
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In writing to Mr. G. F. Leigh of Durban, Prof. Poulton had 
mentioned Mr. Kaye’s discovery, and in his reply Mr. Leigh 
said that he would watch the flight of Precis ceryne Boisd., from 
this point of view. On January 19, 1923, he wrote again as 
follows : — 

“ With regard to Protogonius I find that the colours of the 
upperside of Precis ceryne Boisd. also show through the leaf- 
like underside when flying. I captured several two or three 
days ago, and I t hink the reason it has not been noticed before 
is because the butterfly rarely flies high enough to see it. 
I had to make them fly up myself, and I take it, it is only when 
at rest that the butterfly requires to hide itself or rather its 
showy colours. I quite expect Precis tugda Trim., is similar 
in this respect to ceryne” 

Mr. Leigh wrote again on March 12 : — “ Precis oetavia 
natalensis Stand., shows the upper-surface pattern very plainly 
from beneath when on the wing — ^more so than P. ceryne.” 

Prof. Poulton had also observed the transparency of set 
specimens of natalensis and that they contrasted sharply in 
this respect with the dry-season form sesamus Trim. 

The opncAt intekpretation op the visibiuty op the 

UPPER- WHEN LOOKED AT THROUGH TEUE UNDER-SURFACE 
PATTERN OF CERTAIN BUTTERFLIES. — Prof. PoULTON said that 
he had sent the wings of a Protogonius mounted as for lantern 
projection to Lord Hayleigh, F.R.S., who had kindly replied, 
April 7, 1923 

“ I have examined the butterfly wings. It seems to me that 
the explanation involves no special difficulties from an optical 
point of view. 

“ I refer to the two pictures as the ‘ butterfly pattern ’ and 
the ‘ leaf pattern.’ The salient fact is, I think, that the butterfly 
pattern is characterised by an absolutely opaque pigment in the 
shades. There is nothing comparable in opacity in the leaf 
pattern. It follows therefore that when we see the wings by 
transmitted light only, the butterfly pattern must predominate. 
No light can get through the dark parts of this pattern, 
whereas light can penetrate tolerably all other parts of either 
pattern. 

“ If therefore we hold the specimen against the glass of the 
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window (no other window in the room) we must see the butterfly 
pattern, even though the leaf side faces the observer. 

“ Now take the other extreme case, \^hen we view the 
specimen lehoUy by reflected light. For this purpose it is 
sufficient to lay it with the butterfly side against a black 
surface, say the outer boards of a book bound in black In 
this case I am unable to see any trace of the butterfly pattern 
at whatever angle the specimen may be held to the light, or to 
the line of the observer’s eye. The leaf pattern only is seen. 

“ Let us now pass to the intermediate case. Remove the 
black background ; the light reaching the observer’s eye will 
now come in part by transmission through the specimen, in 
part from reflexion at the surface (leaf surface towards the 
observer). The former shows the butterfly pattern, the latter 
the leaf pattern, and which of these predominates depends on 
whether the transmitted or the reflected light is the brighter. 
If you turn it to various angles you will in general alter the 
illuminations, and vary the appearance. But it is more 
satisfactory to hold the specimen between two windows on 
opposite sides of a room, or between two lamps, leaf side to 
observer, who brings the specimen towards a window, as he 
does this holding it parallel to its original position, and more 
or less in front of him, taking care not to obstruct the light 
with his head. .As he goes near the window the transmitted 
light predominates, and the butterfly pattern comes into view.” 

In answer to a further letter inquiring about the darker 
parts of the leaf pattern which cross the lighter parts of the 
butterfly pattern. Lord Rayleigh kindly wrote on April 17 : — 

“ I think that the darker parts of the ‘ leaf pattern ’ fail to 
appear in transmission because attention is diverted from them 
by the overwhelmingly stronger contrasts produced by the 
absolutely opaque black pigment of the ‘ butterfly pattern.’ 
This is, I think, substantially what you yourself suggest. 

“ It would, I think, be easy for anyone accustomed to use 
water-colours to produce an artificial imitation of the insect 
on tracing paper. Using faint washes of black colour for the 
‘leaf pattern,’ and opaque black varnish, e.g. brunswick 
black diluted with turpentine, for the black of the ‘ butterfly 
pattern ’ (or black paper cut out and stuck on). Perhaps a 



large-scale drawing of this kind, arranged so that it could be 
lighted from in front, or from behind at pleasure would make 
an effective demonstration.” 

The examination of separate parts of the pattern through a 
window cut in a piece of card confirmed Lord Rayleigh’s 
interpretation. The dark leaf markings crossing the light 
butterfly bands appeared distinctly darker when isolated than 
when seen as part of the whole pattern. At the same time 
their detail stood out more clearly, showing that the effect 
of transparency in these dark markings was due to a stippled 
disposition of the pigment rather than to transparency of the 
pigment itself. Lord Rayleigh also wrote that such darker 
parts of the “ leaf pattern ” might be reproduced by stippling 
“ provided, of course, that they are not made too opaque on 
the average thereby.” “ I should think,” he added, “ that 
a very light average tint is all that is needed.” 

The wings of Protogonius mounted as a lantern slide were 
then projected on the screen, showing a greyish silhouette 
on which the “ butterfly pattern ” was barely visible. The 
difference between this appearance and that presented by the 
butterfly when viewed by transmitted light was very 
remarkable. 

Following the suggestion of the President, Prof. Poulton 
had written to Lord Rayleigh concerning the cause of the 
above-mentioned difference. Lord Rayleigh had kindly replied 
on May 25 : — 

“ So far as I see, there is no reason to regard the method 
of observing the wings directly, or by lantern projection, as 
fundamentally different. The retina is the ultimate means 
of estimation in either case. The important difference is 
the immense loss of light resulting from projection on a white 
diffusing screen, which scatters light in all directions, and 
therefore immensely diminishes the amount to be seen in any 
one direction. The illumination is therefore very much fainter, 
and, according to all experience, this tends to the obliteration 
of faint contrasts. For instance, in photometry the problem 
is to equalise two patches of light placed side by side, and it is 
found that these have to be pretty bright if the criterion o 
equality is to be a sharp one. Sometimes it is impossib e 
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arrange for these to be bright, as for instance in the problem 
1 am investigating of the faint auroral light of the night sky, 
and then it is found that a change of as much as 30 per cent, 
in one of the intensities is necessary in order to produce a 
definitely perceptible change, so as to upset the equality. 

“ So far as I can see, without experiment, this is probably the 
explanation. The ultimate causes are of course physiological.” 

Prof. Poulton was sure that Fellows would greatly appreciate 
Lord Bayleigh’s kindness in explaining the phenomena and 
in permitting his explanation to appear in the Proceedings. 

Air Ascalaphid larva from Nyasaland. — Mr. C. L. 
WiTHYCOMBE Said ; — “ Prof. E. B. Poulton has kindly handed 
me for study a fine larva of an Ascalaphid sent to him by Dr. 
W. A. Lamborn, from Nyasaland. Two specimens were taken 
upon the bark of a Cedra rubber tree, on Nov. 26, 1919. Dr. 
Lamborn states that when a little chloroform was added to the 
box containing the larvae a small drop of fluid was exuded 
from the tip of each jaw. This was evidently saliva, which 
is poisonous, as well as of digestive function, in Neuropterons 
larvae. 

“ Both these larvae probably bebng to the same species, 
although in the present state of our knowledge this cannot 
be determined. The larva is of typical Ascalaphid form, and 
from its size (having seen other full-fed Ascalaphid larvae) 
I should judge it to be in the last instar. The lateral segmental 
lobes of the body are well developed and flattened, closely 
adpressed to the surface on which the larva would rest. 

“ The most interesting feature of this larva is its coloratioi], 
which is clearly cryptic. On the bark of a tree it would no 
doubt be difficult to detect since it is mottled with greyish- 
white, black and brown. The body chitin colour is brown, 
but the macrotrichia or primary setae upon the body are 
either white or black. The black setae are all trumpet-shaped, 
with longitudinal, serrated striations, i. e. they are very similar 
to the dolichasters of Psychopsis larva (ref. Tillyard 1918). 
The white macrotrichia are of various forms. Those on the 
lateral lobes are either of elongate dolichasterine form, or else 
they may be furnished with soft, irregular^ spine-like processes. 
A large number of white macrotrichia upon the back are 
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flattened as scales. These have been formed by the lateral 
compression of short dolichasters. All grades may be seen, 
&om the typical dolichaster to the scale. Scales here are very 
similar to those of Lepidoptera, but they are less regular and 
less uniform. They are nearly all pectinate distally, but vary 
considerably in the length and disposition of these pectinations. 

“ The larva examined is now in the collection of the Hope 
Department at Oxford; another specimen is in the British 
Museum (Nat. Hist.).” 

Drawings of some forms of scales were shown, together with 
photographs and some imagines of Ascalapludae. 

Living larvae of Pterocroce storeti. — Mr. T. W. 
Kirkpatrick exhibited living larvae of Pterocroce storeyi 
Withycombe (Nemoptera) from Wadi Digla, near Cairo; and 
distributed several to Fellows desirious of breeding them. 
These larvae are easy to breed if kept warm and dry, and will 
feed apparently on any smooth-skinned caterpillars. Their 
natural habitat is in caves or under overhanging rocks, the 
chief characteristics of the situations being the presence of fine 
limestone dust, the almost or quite complete absence of direct 
sunlight, a comparatively small range of temperature, and 
absence of direct moisture, i. e. rain or dew. 

A RARE BEETLE FROM IRELAND. — ^Mr. 0. E. Janson exhibited 
specimens of LdsttM montanus Steph., taken by him in July 
1922 on the Knockmealdown Mountains, co. Waterford at an 
elevation of 1800 to 2100 feet, an unrecorded locality for this 
scarce mountain beetle. 

Papers. 

The following papers were read ; — 

(1) “ On the Classification of the Carabidae,” by Mr. T. 6. 
Sloane. 

(2) “ Observations on the Growth of the Larva of the Puss 
Moth {Dicranura vinvla Fab.), by Mr, G. B. Walsh, B.Sc. 
(Communicated by Mr. E. C. Bedwell.) 

(3) “ On Thysaneura, Termitidae and Embiidae, collected 
in Mesopotamia and N. W. Persia by Mr. W. Edgar Evans, 
B.Sc., and Dr. P. A. Buxton,” by F. Silvestri. (Communi- 
cated by Mr. K. J. Morton.) 
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(4) “ On the Larva of Pterooroee storeyi Withycombe 
Nemopteridae),” by Dr. H. Eltringham. 

(5) “Systematic Notes on the Crocini (Neopteridae) with 
descriptions of New Genera and Species,” by Mr. C. L. 
WirHYOOBIBB, M.Sc. 

(6) “ On the Mallophaga of the Shackleton-Eowatt 
Exhibition, 1921-1922,” by Dr. J. Waterston. 


Wednesday, June 6th, 1923. 

The Rt. Hon, Lord Rothschild, F.R.S., etc., Vice-President, 
in the Chair. 

Obituary. 

The Chairman announced the death of Canon W. W. Fowler, 
a past President of the Society, and a vote of condolence with 
his relatives was passed. 

Exhibitions. 

Mr. J. F. Green exhibited and made remarks on some 
butterflies from the South of France, and said that he had 
been impressed with their numerous enemies there in the 
shape of birds and lizards. 

BtTTTERFLiES PROM Khaetodm.— Mr. H. Mace, Said that 
the butterflies exhibited were representative of a collection 
obtained by Mr. B. W. Whitfeild in the immediate vicinity 
of Khartoum since 1920, and made the following remarks : — 

“ Special interest attaches to specimens from the White 
Nile, because this forms the natural connection between the 
Ethiopian and Palaearctic regions, and, as I have suggested 
(Trans., 1922, p. 240), there is a tendency for species to travel 
down the river from the equatorial swamps, either by natural 
means, or through the unconscious agency of man, an in- 
creasing quantity of wood and fodder being constantly brought 
down to Khartoum. 

“ The valuable papers of the late Dr. Longstaff (Trans., 
1913, p. 11, and 1916, p. 269), in which all records for the 
White Nile and the Nuba Hills have been carefully summarised, 
orm the basis of present study. In all. Dr. Longstaff recorded 
'5 species from the White Nile, 25 of which are from the 
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Khartoum district. In my paper I showed that Mr. Whitfeild 
had taken 27 species, 9 of which were new to Khartoum, 
though already recorded from further up the river. On the 
other hand, 7 of Longstafi’s species were not taken by Whitfeild. 

“ Mr. Whitfeild has continued collecting since my paper 
was written and has taken several additional species, of which 
three are in Dr. Longstafi’s list for the Khartoum district, 
one is in his White Nile list, and three are entirely new to the 
WThite Nile, or, at any rate, are absent from LongstafE’s records. 
These fresh species are : — 

‘‘ Acraea neohile Dbl., 1 $, July 1922. The genus is very 
scarce so far north and has not hitherto been found below 
Gebel En (Lat. 12.37). 

“ Argiolaus ismenias King, 1, July 1922. This is said to 
be plentiful in the Nuba Hills, but has not been recorded from 
the White Nile before. 

“ Myhthns chloris, 1 August 1922. A distinctly West 
African species, which does not appear in either of Longstafi’s 
lists. I find in the British Museum, however, examples closely 
resembling this specimen, labelled “ Bahr el Ghazal 1911.” 
Apparently these have never been recorded,, and evidently 
did not come under Dr. Longstafi’s notice. 

“ Teracolus chrysonome King, common 1922, listed also 
by Longstail. * 

“ T. eris Elug, 1, July 1922. In the White Nile list, but 
noted as scarce (one only at Lat. 12.45). Mr. Whitfeild says 
he has seen others, but the species is hard to catch. 

“ r. daira Klug, several of both sexes, July 1922. Already 
recorded by Longstaff . . 

“ T. liagore Klug, 1 <5 of this scarce butterfly taken in July 
1922. The only previous record is one taken at Ad Duwem 
(Lat. 14) by Dr. Longstafi. 

“ These records appear to confirm my view that the increas- 
ing settlement and cultivation of Khartoum is adding to its 
butterfly fauna. 

“ Swarms of Pyrameis cardui were seen flying over Sunt trees 

(a species of Mimosa). WTebs covering these trees appear to 
be those of gregarious larvae, but as these were only noted 
from the steamer, closer inspection was impossible. 
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‘■'In August 1922 Mr. Whitfeild spent a short time at 
Erkowit, a village loftily situated on the Bed Sea hills some 
irii'les inland from Port Sudan. Unfortunately, it was very 
dry and butterflies were scarce. Chief interest attaches to 
specimens of a fine Charaxes baringana ( ?) Bothsch., of which 
half a dozen were taken, mostly in poor condition. 

“ The only other specimens were Teracolus eupompe, T. vesta, 
and T. daira, male. The last shows a distinct approach to 
T. yerhuryi, which some authorities regard as the Arabian 
form of T. daira." 

A BEMABKABLE MALE OF PaPILIO DABDAXUS BbOWN. — 
Prof. PocLTON said that when in 1921 he had been shown by 
his friend M. le Cerf the series of P. dardanus in the Paris 
Museum, he had noticed the peculiar colour of two W. African 
males with the label — “Foret du Poste de Borabo, Hant 
Sassandra, Cote d’Ivoire : 1913 : Lt. Granier.” Both speci- 
mens were of a bright yellow colour, strongly contrasting with 
the pale tint of the well-known male. He exhibited to the 
meeting a third example of this aberration which had been 
received from Dr. V. 6. L. Van Someren, who had bred it, 
on September 22, 1922, from the egg of a female taken at 
Nairobi. The family included thirteen other males of the 
normal colour. Nearly all of these males were of the lihullus 
Kirb. form with a strongly marked continuous black band on 
the hind-wing. Six of them emerged before the bright yellow 
male and seven after it. The female parent closely resembled 
the kippocoonoides Haase, form, and its female ofispring included 
three resembling the parent and five of an ancestral cenea 
Stoll, form with all the pale markings creamy white and 
fluorescing in ultra violet light like the pale yellow of the male. 
Prof. Poulton hoped to examine the bright yellow male for 
fluorescence, and also to bring forw’ard an account with 
illustrations of the splendid series of bred dardanus with their 
female parents from Nairobi which he had received from 
Br. Van Someren and Canon St. Aubyn Bogers. 

The name ab. crocotus * was proposed for the bright yellow 

* From KpoKwr6s, kindly suggested by Mr. E. E. Genner, M.A., Fellow 
M Jesus College, Oxford, as the Greek word which most probably 
describes the colour. 
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male, although the two examples from the same forest on the 
Ivory Coast suggested that it may possibly exist as a local 
race in that locality. 

It might be supposed that a deepening of tint had been 
produced by some accidental chemical action, caused, e.g., 
by ammoniacal fumes or by long retention in a killing bottle; 
but Dr. Earl Jordan had agreed that this explanation was 
improbable. 

Notes on Uganda insects. — Dr. 6. D. Hale Caepenter 
exhibited a Stratiomyid fly, Platyna hastata F., collected in 
July 1921 in the SemliH valley to the west of the foot of 
Buwenzori, and called attention to their habit of hovering 
together in the air and occasionally darting about like 
Syrphid flies. At certain moments the abdomen brilliantly 
reflects a white light. The insects exhibited were all males, 
as are all the known specimens in the National Collection, 
about 30 in number. The glistening appearance of the upper 
surface of the expanded flat abdomen is very striking. 

The Pyrrhocorid bug, Sericocoris zoraida Kirk., in the same 
locality, was found on a tree trunk with its long proboscis 
apparently plunged into a rounded mossy excrescence on the 
bark. Further investigation, however, showed that this was 
the cocoon of an Apodid moth, the pupa of which the bug was 
sucking. This observation is of interest in regard to the 
enemies of insects protected by one means or another against 
the attacks of vertebrates. A large number of the larvae of 
Apodidae are well known to be provided with such unpleasantly 
stinging hairs and spines that it can hardly be doubted that 
their chief enemies cannot be vertebrates. It is therefore 
interesting to know at least one of the enemies which must 
destroy the superabundant larvae and pupae. 

A Carabid beetle, Drypta sp. probably D. cyanea Casteln., 
the only example of which in the British Museum is labelled 
“ West Coast.” The specimen in question was taken running 
up a tree trunk in January 1923, near the far eastern border 
of Uganda. 

Dr. G. D. H. Carpenter, who illustrated his remarks with 
lantern slides, also discussed Pseudacraea eurytus and its 
models in Eastern Uganda. 
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Photographs op the habitats of Egyptian insects. — 
Mr. C. B. WiLUAMS exhibited : — 

Two larvae of a Nemopteron from Wady Digla near Cairo, 
Egypt, with a photograph of the Wady to give an idea of the 
type of country in which these insects are found. 

A photograph of native bee-hives in Egypt, in the form of 
pipes made by rolling mud round basket work. The bees 
make their brood near the front end of the pipe and their comb 
near the back end. 

A photograph of an incubator designed for testing the effect 
of different temperatures on insects. The machine consists 
of a copper pipe about seven feet long, with an ice bath at one 
end and a constant-temperature hot bath at the other. The 
heat flows along the pipe, which is well insulated, with the 
result that there is a more or less regular temperature gradient 
from one end of the pipe to the other. The pipe is pierced by 
a number of holes, and by inserting a tube in the hole at various 
positions any temperature required can be obtained. 

Paper. 

The following paper was read : — 

“ Reciprocal Mimicry between three indigenous Fijian 
Euploeine butterflies and an invading Euploea,” by Prof. E. B. 
POULTON, D.Sc., F.R.S. 

Prof. PouLTON, in giving an account of this paper, showed 
a number of lantern slides illustrating the patterns of four 
species of Euploea in some of the eastern, western and inter- 
mediate islands of the Fijian group, respectively. A careful 
examination of the long series of specimens, with admirable 
data, which he owed to the kindness of Mr. H. W. Simmonds 
of the Agricultural Department, Suva, led to the conclusion 
that these islands were formerly the home of a dark-winged 
association with the pale submarginal markings, so common 
in Euploeas, either wanting or greatly reduced. Such a dark- 
winged association existed in New Guinea, the Solomon 
Islands, New Hebrides, etc., and still persisted in the eastern 
Fijian islands. In the western islands, however, including 
the two largest — ^Viti Levu and Vanua Levu — a pronounced 
pale submarginal pattern was present, due, Prof. Poulton 
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infeiied, to the invasion of a strongly white-marked species, 
Nipara heldta Boisd., from the north-west. The develop- 
ment of this white pattern in the three other species was 
stronger in the females than the male, following the general 
rule of mimetic approach. It was suggested as probable 
that invasion took place in successive waves which gradually 
spiread eastward through the islands, so that any effect of the 
dark-winged species upon the invader would be more quickly 
overpowered in the western islands than in the eastern, and, 
at the same time, the effect of the invader upon the indigenous 
forms increased. And, as a matter of fact, the four examples 
of Tiddta taken in the most eastern islands visited by Mr. 
Simmonds — ^Vanua Balavu (Bavatu) — all showed a reduction 
of the white markings. That this result was due to mimicry 
of the dark-winged association was confirmed by Mr. Sim- 
monds’ captures in the following two islands situated between 
Fiji and Samoa. In Fotuna I., heldta alone was taken, and all 
the examples were strongly white-marked. In Wallis L, 
where this species was captured with a larger number of a 
dark-winged Euploea, the white markings of aU the heldta 
were greatly reduced. 

Confirmation of the conclusion that the dark- winged associa- 
tion formerly spread throughout the Fijian group was afforded 
by the female forms of Hypolimnas bolina L. It was in 
every way probable that the Pacific forms of holina were 
derived from the race with the red-marked nerina F., female, 
inhabiting Celebes, New Guinea, N. Australia, New Caledonia, 
New Hebrides, etc. Traces of the F.W. red patch of nerina 
were to be found in some females of holina from probably 
every Pacific island where the species exists. In Fiji it gave 
rise to an extraordinary series of female forms, described as 
distinct species, but proved by Mr. G. F. Mathew, and recently 
on a large scale by Mr. H. W. Simmonds, who had bred seven 
families from the eggs of known female parents (Proceedings, 
1923, p. x), to be the polymorphic females of holina. Among 
them was a beautiful mimic of ’ a dark-winged Euploea with a 
greatly reduced submarginal pattern, and this, occurmg 
in islands where Euploeas are now more strongly white- 
marked, is evidence in favour of the previous existence 
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of darker models. There were also some iudications that 
other female forms of bolina were incipient mimics of the 
recently developed white-marked models. 

It was hoped that the arguments and conclusions of the 
paper would be made clear by abundant illustrations, showing 
the gradually developing pattern in the Euploeas as we passed 
from eastern to western islands, and also representing the 
forms of H. bolina bred by Mr. Simmonds. 


Wednesday, October 3rd, 1923. 

Mr. E. E. Green, President, in the Chair. 

Gifts to the Society. 

The Treasurer called attention to the ten new portraits 
added to the Society’s collection and now hung on the walls 
of the Meeting Eoom, including one of the late Secretary, 
Mr. H. Rowland-Brown. 

Miss Rowland-Brown, who was present as a visitor, 
addressed the Meeting, and expressed her thanks for the 
honour conferred on her late brother. 

Russian Entomological Society. 

The Secretary read a letter from the Russian Entomo- 
logical Society thanking the Society for the financial help 
sent to Russian Entomologists in distressed circumstances. 

Exhibitions. 

Aoriades bellargus ab. polonus Zell.— Mr. A. E. Tonge 
exhibited two specimens taken on the North Downs near 
Reigate on 24 June and 4 July, 1923, at the same spot. He 
stated that Tutt describes this as a natural hybrid between 
late corydon and early bellargus of the previous autumn and 
records the capture of one specimen at Cuxton, and several on 
the Continent. (See Brit. Lep., vol. x, pp. 323.) 

Mr. N. D. Riley said that the specimens agreed with 
Zeller’s type of polonits, and expressed the opinion that it 
was a hybrid. 
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Dr. Cockayne thought that the late Dr. Chapman had 
examined the androconia and had found them intermediate 
in character. Several other cases of the capture of this 
insect, chiefly on the Continent, were reported by Mr. Wheeler 
and others. 

Babe British Beetles. — Mr. Donisthorpe exhibited the 
following very rare beetles : — 2 Arena oclavii Fauv., Hunstan- 
ton, July; 6 Langdandia anophthdlma Aub., in seed potatoes, 
St. Peter’s, July; 16 Corticaria truncatella Man., Hunstanton, 
July; and Cryptophagiis schmidti Sturm., Wicken Fen, Sep- 
tember, all taken by himself during the year, and made some 
remarks on their habits and previous records of their capture. 

A REMARKABLE AUSTRALIAN OeCOPHORID. — Mr. BeTHUNE- 
Bakeb (on behalf of Dr. Jefferis Turner) showed imagines, 
pupae, larvae in spirit, and a piece of the nest in the termi- 
tarium with the old pupa cases, of Neossiosynoeca scatophaga. 
The larvae of this interesting Oecophorid live beneath the 
nests of the Golden-shouldered Parrot, a bird that excavates 
holes in termitaria or white-ant hills. The caterpillars feed 
on the excreta of the young birds. The exhibitor said that 
one of the specimens shown was one of the original paratypes, 
two others being bred examples. 

From the piece of the termitarium two females emerged 
in September 1922. One of the cocoons was then opened 
and found to contain an unchanged larva, which repaired the 
incision. Opening it again in November Dr. Turner was 
surprised to find the larva still unchanged. After six months, 
moths again emerged, and between March and the beginning 
of April about a score of both sexes did so. 

At Dr. Turner’s request the three imagines are being 
deposited in the Natural Hbtory Department of the British 
Museum, the type having been presented to the Australian 
Museum, Sydney. 

A Sawfly with the tarsi, etc., op one leg dupucated.— 
The Rev. F. D. Morice exhibited on behalf of a correspondent 
(Mr. J. W. Saunt of Coventry) a teratological specimen of the 
common sawfly, Pachyprotasis rapae L., $, in which the right 
hind-leg has its tibia dilated at its apex, but not otherwise 
abnormal. The tarsi of that leg are, however, completely 
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duplicated (fig. 1) ; and at the apex of the tibia, instead of the 
normal pair of oalcaria, there are — (1) one such pair, (2) 
another pair fused together except at their apices, and (3) a 
single (unpaired) calcar, making five in all. 

Mr. Saunt had informed the exhibitor that the specimen 
was given to him by Dr. Newton of Coventry. 

Lepidofterous cocoons prom South America.— D r. K. 
Jordan exhibited two pensile cocoons and the imago of a 
South American moth obtained at Para by the Rev. A. M. 
Moss, F.E.S. The cocoons are similar to the one described 
and figured by Bates in “ The Naturalist on the River 
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Amazons,” being of a beautiful violet-red colour and sus- 
pended by threads 7 and 8 inches long. The thread, which 
IS fastened to the edge of a leaf, is composed of a large number 
of filaments glued together, and its surface is not smooth, 
but is rendered rough by numerous clavate projections, 
which, on an average, are about as long as the diameter of the 
thread, some being shorter and some longer. These processes 
project at right angles, and, though not quite regular in 
arrangement, are almost evenly distributed over the whole 
length of the thread. They probably serve as protection 
against prowling insect enemies, and it was suggested at the 
Meeting by the President that the incrassate tips of the 
projections might be viscous for a sufficient length of time 
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to produce this result. The species which spins this cocoon 
belongs to the genus Vrodus, Hyponomeutidae (cf. Durrant, 
P.Z.S., 1897, p. 114). 

Prof. PocLTON expressed the opinion that the projections 
described on the thread might serve as a protection against ants. 

An abnobual Zygaena filipendulab. — Mr. T. H. L. 
Grosvenor exhibited an example of Zygaena filipendidae, S, 
taken at Royston, Herts, August 1923, the left side being 
normal but the right side having the hind-wing replaced by 
a second primary, both wings being fully developed and the 
costa of both slightly concave. 

Varieties of Arctia viluca. — Mr. H. M. Edelsten 
exhibited a series of Ardia villica bred from ova laid by a $ 
from Haywards Heath, Sussex, some of the specimens being 
asymmetrical, one with left hind-wing smoky, another with 
ri gh t hind-wing smoky, and a third with right fore-wing all 
black except for two apical white spots. 

A REMARKABLE LePIDOPTEROUS LEAF-MINE FROM S. 
Nigeria. — Prof. Poulton exhibited a mined leaf sent by 
Lt. H. B. Waters from the Agricultural Dept., Moor Planta- 
tion, near Ibadan. Mr. J. H. Durrant, who had examined 
the specimen, considered that the mining larva, of which 
two had attacked the leaf, certainly belonged to the Tineina 
and was allied to Nepticula or more probably Lyonetia. The 
remarkable and beautiful appearance of the two mines is 
shown of the natural size in the accompanying text-figure from 
a photograph kindly taken by Mr. Hugh Main (fig. 2). It will 
be seen that the mines terminate one on each side of the 
midrib, at the base of the leaf. It vras hoped that Lt. 
Waters would breed the moth from similar mines so that it 
can be determined, and also forward material from which 
the plant can be named. 

AGRIADES HYBR. POLONU8, ABERRANT POLYOMMATUS EROS, 
AND BRED. Agriades hispana. — The Rev. G. Wheeler 
exhibited a specimen apparently of the hybrid Agriades 
polonus Zell., taken this year at Ober-Bozen, and also for 
comparison one of the five undoubted polonus which he too 
at Assisi in 1909. The upperside of both insects was midway 
between A. corydon and A. thetis in colouring, but the un er 
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side was nearer to that of A. corydon. Both insects were 
taken among A. thetis at a time when the other species had 
not yet appeared. 

He also exhibited an aberration of Polyommatus eros Ochs., 
rather above the average in size, the colour of the upperside 
of which was almost that of AlbuUna pheretes Hb., taken at 
Celerina in the Upper Engadine on 7th July this year, a 
similar example from E. Prussia being recorded by Spuler 
(Schm. Eur. i., p. 64). 

Mr. Wheeler also exhibited on behalf of Mr. Pkideaux a 
^ and $ of the second brood of Agriades hispam H.-?. (the 
double-brooded species so long confounded with A. corydon), 
reared from ova sent by him to Mr. Prideaux from Florence 
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in May. He observed that he was doubtful as to the correct- 
ness of the name, and also remarked that he believed the 
species had not previously been bred from the egg. He 
exhibited specimens of the first brood including the ? parent 
of Mr. Prideanx’s specimens, and pointed out the differences, 
especially on the underside, by which the two species may 
be readily distinguished. 

The following are Mr. Prideaux’s notes on the early stages ; — 
“ Seven eggs of this species were sent to me' on 23rd May 
last, having been laid on 17th-18th May previously, by a 
female obtained from Florence, by Rev. Geo. Wheeler. They 
were laid on stem, leaflets and flowers of what appeared to 
be Hippocrepis cotnosa, on which the larvae were subsequently 
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reared. The eggs were indistinguishable to me, micro- 
scopically, from those of A. corydon. As it was expected 
that a second brood of the butterflies would be produced 
from these eggs, and having regard to the prolonged wintry 
weather in May and June, the eggs, and later on the larvae, 
were kept in a warmed room. The first egg hatched on 
14th June, the next four on 19th, 20th, 21st June; the last 
two appeared to be infertile. 

“ In its earlier stages the larva rests along the midrib of 
a leaflet of the food-plant; later on they preferred to hide, 
when not feeding, under moss or leaves. The upper surface 
and soft tissues of the leaflets are first eaten, the lower 
epidermis remaining intact ; a little later, however, the 
leaves were forsaken for the flowers, which were preferred 
as long as 'they were obtainable. The young larvae, however, 
reverted to a leaflet when undergoing a moult. 

“ There were four larval moults in all. One of the five 
larvae was missing at an early stage ; of the remaining four, 
two died when half to three-quarters grown. In habits and 
appearance they closely resembled those of A. corydon, but 
I had none of the latter species at hand with which to compare 
them more closely, 

“ Pupation of the first larva took place about 15th August, 
of the second on 21st August. The pupa was fastened under 
moss to the bottom of the cage by a few loose threads, to 
which there was no cremastral attachment. The first butter- 
fly, a male, emerged on 16th September, and the second, a 
female, the next day.” 

Papers. 

The following papers were read : — 

1. “ On Scent Organs in the Genus HydropiUa (Trichoptera), 
by Mr. Martin £. Mosely. 

2. “ Coleoptera from the Seychelles, Lampyridae, Helodidae, 
Cantharidae, Melyridae and supplement to Cleridae,” by 
Mr. 6 . C. Champion. 

3. “ The Dragonflies (Order Odonata) of Fiji, with special 
reference to a collection made by Mr. H. W. Simmonds, 
F.E.S., in the Island of Viti-Levu,”''by Dr. R. J. Tillyaed. 
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Mr. E. E. Gbbbn, President, in the Chair. 

Obituary. 

The Chairman announced the death of the Hon. N. 0. : 
Rothschild, a former President of the Society, and a vote of 
condolence with his relatives was passed. 

A vote of condolence with Mr. G. T. Bethune-Bakee on the 
death of Mrs. Bethune-Bakee was also passed. 

Election of Fellows. 

The following were elected Fellows of the Society : — Mr. 
S. N. Chattbejee, Forest Research Inst., Dehra Him, U.P., 
India; Mr. J. H. Hutchinson, M.A., Challoner House, 
Cockermouth; and Mr. 6. L. E. Hancock, Trinity College, 
Cambridge. 

Exhibits. 

Heat, DKouaHT and some Deseet Insects. — Mr. P. A. 
Buxton made some remarks, illustrated by diagrams, on 
interesting investigations recently carried out by him in 
Palestine on the temperature of the surface of deserts and of 
the insects themselves that live on the hot surface. 

Insects found in Bats’ Dung. — D r. N. H. Joy exhibited 
the following insects found in bats’ dung in a house near 
Reading : — 

A flea, Ischnopsyllus oclactenus; the bugs, Oecacus hirun- 
dinis and Cimex dissimili-s ; a tick, Argos vespertUionis ; the 
beetles, Attagenus pdlio, Ten^io molifor, a larva of Anthrenm 
sp. ? and Gyrophaena lucidula ; a moth, Borkhausenia pseudo- 
sprOdla-, and a spider. 

He also exhibited some Coleoptera taken at Windsor 
associated with the ant, Acanthomyops brunneus Latr., includ- 
ing Buryusa laticoUis Hew., and E. sinuata Er., new to Britain ; 
also Cryptophagus p/ubescens Strm., with nearly black el 3 rtia, 
taken in a hornet’s nest and Xestobium tesseUatum F., and 
Bryocoetes viUosus F., making galleries in old oaks. 
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Hybrid and other Lycaenidae. — ^M r. L. W. Newman 
exhibited a possible hybrid, between PolyomrruUus thetis and 
P. icarus taken June 1923 in Kent, with the shape of the wings 
and underside that of icarus and the uppeiside scaling of 
thetis, and with a total absence of grey or black scales in the 
short part of the fringes and a very pronounced row of black 
spots on the hind- wings as in P. thetis conjunctaria\ also a 
second, very similar specimen, but having no black spots, 
taken Sept. 1923 in Kent, and two specimens in which the 
general build is that of thetis and the uppersides are thetis 
scaling, but in which the underside favours icarus to a certain 
extent. 

He also exhibited an example of Polyommatus coridon, the 
underside of which has all four wings marked quite differently, 
and a gynandromorph of the same species. 

Abnormal forms of Zygaena. — ^Mr. T. H. L. Grosvenor 
exhibited a number of structurally abnormal specimens of 
Zygaenidae including examples of Z. lonicerae, Z. trifolii 
and Z.filipendvlae. 

A VARIETY of Cleora glabraria. — Mr, A. E. Tonge 
exhibited a ? of Cleora glabraria, taken in the New Forest in 
July 1923, with the usual black markings so much extended 
and suffused as entirely to alter the appearance of the insect. 

A REMARKABLE FORM OP PaBNASSIDS APOLLO. — The EeV. 
G. Wheeler exhibited specimens of Pamassius apoUo, the 
underside of the thorax and abdomen being covered with 
bright yellow hair ; all specimens from the isolated “ island ” 
on which the cemetery chapel of Celerina, Upper Bngadine, 
is built were of this form this year, whilst those from the neigh- 
bouring localities were all of the usual greyish white coloration. 

Living examples of Pytho depbessus. — Mr. P. Harwood 
exhibited living specimens of the Heteromerous beetle, Pytho 
depressus, obtained from larvae found under pine bark near 
Boat of Garten, Inverness-shire, in July 1923, together with 
a larva of the same species. 

Formosan and S. American Lepidopteba.— M r. A. 
Dicesee exhibited the following Lepidoptera from Formosa 
and South America : — 1. Eriboea narcaea megadhuta, only 
three specimens received and all different. One has a com 



plete row of small white spots outside the normal row on the 
front-wing. Another has the plain black band of the hind- 
wing broken up into a narrow band and a row of black spots. 
In the third case, the black streak extending from the lower 
end of the cell of the front-wing to the margin, does not reach 
the margin, but is cut ofi with a square end like the various 
forms of Eudamippus. 

2. A series of Calinaga buddha formosam, including the very 
rare female. 

3. A $ of Agrias aedon from Colombia. 

4. A $ Castnia which he believed to be the hitherto unknown 
$ of C. foumieri, together with a (? of that species and a $ 
C. staudingeri. He pointed out that Dr. Strand has suggested 
that G. staudingeri is the female of C. inca, but as the ground- 
colour of the hind-wing of C. inca is unicolorous and as 
C. staudingeri shades from orange through yellow to white, 
and the black streak on the hind-wing is also different, the 
specimen exhibited, which as regards the hind-wing exactly 
resembles the d of G. foumieri, must be its female. 

A LARGE FAMILY OF HyPOLIMNAS (EuRAUA) DUBIA 
BEACV., FORM WAHLBERGI WALLGR., BRED FROM A CAPTURED 
FEMALE OF THE SAME FORM AT DURBAN. — ^Prof. PoULTON 

exhibited eleven out of thirty specimens from a uniform 
family of the wahibergi form kindly sent to him by Mr. E. E. 
Platt, together with the following account of the circumstances 
under which they were bred : — 


** 403, Easenwood Road, 

“Durban, 

“June 25, 1923. 

“ The family originated from a waMbergi 9 captured by a 
friend of mine, Mr. King, who brought it to me on Mar. 31. 
Ova were laid from April 1 to 6, on which date I liberated the 
parent, who had apparently not finished laying. 

“ When the larvae were in 2nd and 3rd skin I handed over 
half of them to Mr. King. At this time there were altogether 
over 350 small larvae. 

“ Mr. King had to go up-country just as they were beginning 
to pupate, and gave his lot to Mr. Leigh and Mr. Harold Millar. 
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“ Mr. Leigh tells me he bred 92 good specimens, and estimates 
about 8 were crippled, while Mr. Millar bred 15. 

“ My results were as follows : — 
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99 79 178 

“ This makes a grand total of 293 — all wahibergi. 

“ You will be sorry to hear that my attempts to induce a 
pairing were unsuccessful. This is the first time I have bred 
the species since 1914, when I sent you the results. And, 
as you will remember, they threw but little light on the 
Mendelian standing of the form in S. Africa.” 

Mr. Platt’s record showed, as in his 1913-14 family (Proc. 
Ent. Soc. Lond., 1914, p. Ixx), a preponderance of male 
emergences at the beginning and of female at the end. His 
results were consistent with the conclusion previously suggested 
{ibid., pp. Ixx, Ixxi) that the wahibergi form is a Mendelian reces- 
sive and mima dominant, and that the female of the wahibergi 
form, taken in coitH with a wahibergi male on Dec. 28, 1913, had 
previously paired with a male mima. The present family 
was almost certainly derived from waMbergi parents only. 

Considering the close similarity of the wahibergi form to 
the western anthedon Dbl., and of mima Trim., to the western 
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diibius Beauv., it was in the highest degree unlikely that the 
Jlendelian relationships were different, and Mr. W. A. Lam* 
horn’s bred families had shown many years ago that the 
anthedon forin was recessive and dubius dominant [ibid., 1912, 
p. iv). Although no other conclusion could be drawn from 
the facts which we owed to Mr. Lamborn it was very desirable 
that the Mendelian interpretation should be confirmed by 
breeding a second generation, although it was to be 
feared from Mr. Platt’s experience that the attempt would 
be difficult. 

A HAWK ATTACKING PaPILIO REX ObBRTH., AT NAIROBI. — 
Prof. PouLTON exhibited a male rex with the male of its 
Danaine model Tirunuda (Melinda) forniosa Godm., taken on 
the same day, January 14, 1919, at Nairobi, by Canon St. 
Aubyn Rogers, and read the following note written July 28, 
1923, by Dr. V. G. L. Van Someren : — 

“ I rescued a P. rex the other day from a small species of 
hawk — Acdpiter minvllus Iropicalis Eeichenow — rather strange, 
particularly as M. formosa swarmed in the patch of flowers 
where rex was taken.” 

A RE MARKABLE VARIETY OF THE DRY-SE.iSON FORM OP 

Precis octavia sesamus Trim, from Nairobi.— Prof. 
PouLTON exhibited a variety of the sesamus form taken in 
June 1919 at Nairobi by Dr. V. G. L. Van Someren. The 
band, normally red, which runs through both wings parallel 
with their outer margins, was white in this insect. Although 
the other pigments appeared to be normally developed, the 
butterfly was an albino as regards the red. Dr. Van Someren 
remembered taking “ the insect just as it is, and, in exactly 
the same spot, within ten minutes captured two beautiful 
intermediates between the wet and dry forms.” Prof. Poulton 
said he had never before seen such a variety which he thought 
must be extremely rare, if not unique. 

Larval Ascalaphidae on lichen-covered bark and a 
GREEN-PAINTED POST AT NAIROBI. — Piof. PODLTON exhibited 
photographs of two Ascalaphid larvae which appeared to be 
allied to the one described by Mr. C. L. Withycombe in Proc. 
Ent. Soc. Lond., 1923, p. xliii, and taken by Mr. W. A. Lamborn 
on lichen in Nyasaland. It was much to be hoped that Dr. 
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V. 6. L. Van Someren would succeed in breeding the perfect 
insects. The conditions under which the larvae occurred 
were explained in the following letter, dated September 12 
1923, received from Dr. Van Someren : — 

“ Enclosed is a photograph of two Ascalaphidae, ? of the 
same species : the upper one is greyish like the pale lichen, 
the other rather smoother and greenish. The former was taken 
on a lichen-covered fig tree, the latter on a green-painted post 
on which the paint had w’eathered and had become' dull and 
powdery. Both insects greatly resembled their immediate 
surroundings. I have both alive and am feeding them on 
flies and aphids. I send this photograph in view of the 
interest taken in the Nemoptera at the recent meetings of the 
Society. These insects can starve for an extraordinarily 
long time : the chances of prey coming their way must be 
very few.” 

Butterflies from the Semliki Valley, Western 
Uganda. — Dr. G. D. Hale Carpenter exhibited specimens 
from a collection made in July 1921 by himself and Major 
C. A. Wiggins, C.M.6. The expenses of the expedition were 
defrayed from a fimd for the study of evolution presented 
to the University of Oxford in the name of Professor £. B. 
Poulton by his friend Professor James Mark Baldwin. 

The precise locality was the Buamba Forest in that part of the 
Semliki Valley which lies west of the north end of Ruwenzori 
and in British Territory, viz. the Toro district of Uganda. 
The elevation was about 3,000 feet and the position about 
30° 5' E. and 0° 45' N. The forest represents the extreme eastern 
edge of the great Congo forest which stretches westward to 
the sea, and is of much interest in that it afiords a passage 
between the typical conditions in that great West African 
sub-region and the open country and scattered forests of 
Uganda, the latter being remains of the forest that almost 
certainly stretched at one time continuously to the western 
border of L. Victoria or perhaps further. 

Dr. S. A. Neave had collected in the same locality in 1911, 
and Dr. Carpenter also referred to his collection and regretted 
^that time had not allowed him to make a statistical comparison 
between it and larger collections either to the east or west. 



The present collection showed very definitely that biological 
transition from a western to an eastern appearance took place 
just where geography demanded it, and that forms intermediate 
between the two extremes were particularly common in 
Buamba. A series of Psmdoponiia paradoxa Feld., from this 
locality had been previously shown (Proc. Ent. Soc., Lond., 
1922, pp. Ivi-lxvii). Acraea ddope Hew., Phnma epaea Cr., 
and Papilio cymrta F., which extend from the West Coast into 
Uganda, their extreme forms of females having quite different 
appearances, were taken in the Buamba Valley in interesting 
forms. The female of Acraea aldope appeared in both the 
form telia Eltr. ((dicia Gr.-Sm.) transitional towards the West 
Coast female, macarina Butl., and the eastern Uganda and 
Cameroon form aurivillii Staud., one specimen of each being 
taken, but also a third specimen very beautifully intermediate 
between the two. Dr. Neave’s collection contained a pre- 
ponderance of western Uganda forms : he took twenty typical 
tella (alicia), and only one aurimlUi, while there were eleven 
forms transitional between these two. The typical western 
black and white female of Planema epaea did not appear either 
in Neave’s collection or in the one now under discussion. In 
the Buamba Valley the forms are either the typically eastern 
paragea or transitional stages much nearer to paragea E.M. 
Sh., than to epaea ; in the present collection is one paragea 
slightly transitional towards the western epaea and one 
about midway between the two forms. Neave took one 
specimen only, a typical paragea. On the other hand, in 
each collection is a male of the typically cow-red western 
form epaea ! * 

Papilio cynorta, the female of wWch is so closely connected 
in coloration with the species just mentioned, is equally 
interesting. The present collection contains only one female 
exactly midway between the western black and white form and 
the eastern form peculiaris Neave, with cream-yellow markings 
contracted in area. The only specimen taken by Neave was 
of the same appearance, but in other forests on the Uganda- 

* These facts are of mticli interest, indicating that the transformation 
of epaea into paragea ocourred first in the female and was far advanced 
before any coange took place (probably by transference from the 
female) in the male. — E.B.F. 
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Congo border the typical peculiaris appears, and none of the 
truly western black and white form mimetic of the true epoea. 
Yet at another locality much further to the east, viz. the 
edge of the Tero Forest on the Buddu (west) coast of L. 
Victoria,* the writer in 1915 found F. cymrta extremely 
abundant, but cM were of the typical western black and white 
form while the 15 Planema epaea were all of the eastern form 
paragea, one being very slightly and another even more slightly 
transitional to the black and white western form. These 
differences at different meeting-points of west and east are 
most interesting when the two extremes are considered. 

A male and female of Planema macaria hemileuca Jord., 
an eastern form of a truly western species, were taken during the 
time now under consideration. 

Among the Nymphalines may also be noted the same mixture 
of east and west. Hypolimnas dvbia Beauv., is particularly 
interesting; it was quite abundant, and 26 specimens were 
taken; 6 were the typical western H. anthedon Dbl., 
mimicking Amauris niamus L., of which 6 specimens were 
taken, all typically western with the white areas small in 
comparison with the eastern form. 

Ten of the diibia come under the heading of form darmclina 
Trim., in which the white area of the hind- wing is much con- 
tracted, so that the form resembles the western Amauris hecate 
Butl., of which one was taken. There are also 8 of a form like 
the last, but with the hind-wing area yellow, so that this is 
transitional to the southern and eastern form rnirna Trim., 
mimicking Amauris echeria Stoll. Of the 2 remaining dvbia, 
one is the common western form mimicking Amauris damodes 
psyttaka Plotz ; and the other a form intermediate between 
dvbia and anthedon. 

Hypolimnas dinarcha Hew., appears in a very rare form 
barttdoti Gr.-Sm., with the marginal spots absent from tie 
fore-wing. According to Aurivillius in Seitz, this form is 
truly western, being only known from the dark forests of the 
Congo interior. 

The genus Pseudacraea was poorly represented at the time 

• The looaUty, which Ues in 1° 10' S., 31° 30' E., is described in detail 
in Proc. Ent. ^c. Lond., 1916, p. cz. 
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of OUT visit, but a single boisduvali Dbl., of the western form 
was taken. 

Precis terea showed a nice transition : out of 3 specimens taken 
one was of the western form terea Dm., one of the southern 
and eastern form elgiva Hew., and one beautifully intermediate 
between the two. 

Aterica gakne Brown, was seen in abundance, but as usual 
was very difficult to catch. The 4 females secured were not 
truly western, as the pale area of the hind-wing instead of being 
white is yellow bordered with orange : hence these specimens 
are transitional to the eastern form tJieopham Hplfr., in which 
the hind-wing has the basal area deep orange, so that the 
form is no longer mimetic of Amauris as is the western form 
with white base to the hind- wing.* 

Charaxes show points of interest, the rare C. kahldeni 
Horn., was found to be not uncommon, and 5 specimens of 
the pale green wet-season form were taken. Its distribution 
is given by Aurivillius as “ Cameroons to Angola,” so that its 
discovery in the Buamba Valley much increases its known range. 
The common, closely allied, zoolim Westw., was not taken. 

Another rare species is C, zelica Butl., of which one was 
taken, while a second eluded capture. Aurivillius says of 
this, like the last, “ only certainly known from the Cameroons 
and Angola,” but there is a specimen in the collection of the 
Govt. Entomologist of Uganda from the Mabira Forest between 
Kampala and Jinja, and Dr. Van Someren has taken it at 
Jinja so that its range extends into the heart of Uganda. f 
Another rare species taken in the Buamba Valley is imperudis 
Butl. The presence of Paila usskeri Butl., gives a very western 
appearance to the Buamba fauna, but this too extends further 
eastward like C. zdica. 

* The form with white hind-wing and that with yellow hind-wing 
are by no means confined respectivdy to West and East Africa, since 
the yellow form appears on the West Coast, and 1 have seen a white 
form from the 8.E. comer of the Congo or the adjoining part of N. 
ithodesia. But a cursory examination of the series at the Hope Dept, 
shows that a greater proportion of tBe western specimens have the 
hind-wing more or less white than in the east, and that the really white 
hind-wing does not seem to occur in the extreme east. But detailed 
sxamination of a long series is required on this point. 

t lUr. Joicey has also record^ its occurrence in various parts of 
Uganda (Bulletin of the HiU Museum, vol. i, no. 1, p. 69). 

PROC. BNT. SOC. LOND,, in, IV. 1923. E 



Euphaedra and its allies were present in great abundance 
and were a very characteristic feature of the fauna at the time 
of our visit ; these butterflies are typical of the great forests 
of western tropical Africa. Of particular interest was a 
specimen of the white variety of Euphaedra deus Dru. It 
seems quite possible that, if this well-formed variety which 
looks as if it were a “ sport,” should become established, it 
might well become an addition to the ranks of mimics of 
Amauria niavius L. : the only change would need to be a 
contraction in the size of the white areas of hind-wing and 
hind margin of fore- wing, for at present they correspond rather 
with the southern and eastern form of niavius, namely 
dominicanus, which does not occur in the western forests. 
The development of such mimicry would result in deus follow- 
ing two models more widely separated systematically than the 
models of any other polymorphic species, for its normal 
model is a species of geometrid moth, Aletis. 

The rare Euphaedra edwardsi Hoeven, was noted to show 
some peculiarities of flight, and two males and a female were 
taken. Aurivillius gives its distribution as “ Ashanti to 
Dahomey.” 

The females of Cymothoe theobene Dbl. & Hew., were noted 
to be mostly of the typical pale form, but a single specimen 
in which the white areas are suffused with brown was captured, 
form nigrescens Poulton. It is very remarkable that the 
female of this abundant species is resembled by the females 
of two other Nymphalines, also taken in the Buamba Valley. 
One is Euryphura plauiilla Hew., a common species, belonging 
to the same subfamily Nymphalinae as defined by Aurivillius. 
The male of E. plautilla is much smaller than the female and 
of sombre brown, whereas the single pale brown and white 
female (near, but with pale areas less extensive than those of 
the ? form albimargs Talb.) on the upperside is remarkably 
like the female of C. theobene. 

Much more remarkable is the likeness of the female of 
Lachnoptera laodice Cr. (= iole F.), which belongs to the 
subfamily Abgynnidinae. The male is a light orange-brown 
butterfly, but the female is pale brown and white and closely 
resembles C. theobetie; both males and females were taken 



iu light forest resulting from the overgrowth of old cultivated 
areas. Having for several years during the war collected 
the males of Lacknoptara drinking at pools in open grassy 
coimtry together with Aldla and other species, I was most 
interested to meet for the first time the female, occurring in 
forest. This difference in habitat between male and female of 
another species was particularly noticed in 1916 at the S.W. edge 
of the Tero Forest in Buddu on the western coast of L. Victoria. 
Paj^io ridleyanus ^ was found in abundance drinking at 
muddy pools in the open grassland outside the forest, but no 
females (Proc. Ent. Soc., 1915, pp. Ixvii, Ixxii, Ixzv, Ixxvi) ; 
the only female taken was in the forest. 

Dr. Carpenter also exhibited a female of the rare and little 
known Charaxes mixlus identified by Lord Bothschild and 
Dr. Jordan, who described the species. It seems to be a 
mimic of the female of the common Charaxes triridates Cr. 
The description given of mixtiK in Seitz is, judging by this 
specimen, erroneous, as Aurivillius describes the female of 
mixtus as “ similar to the male and hence entirely different 
from tiridates” The specimen in question came from the 
locality already mentioned — the S.W. edge of the Tero Forest 
in Buddu, in 1915. 

The disappeakance of ceyptic pattebns during flight. 
—Dr. F. A. Dixey exhibited some specimens of Pierines 
mounted between glass plates, to show the comparative 
disappearance of a cryptic pattern on the underside when 
viewed from beneath against a light background. He 
remarked on them as follows : — 

“ When Prof. Poulton brought to our notice the very 
interesting observation of Mr. Kaye relating to the replace- 
ment of the cryptic underside pattern by the mimetic upperside 
colouring in Protogonius as seen from beneath during 
flight, it occurred to me that it might be interesting to examine 
certain Pierine butterflies with a cryptic underside and an 
upperside of completely different character, in order to see 
whether in their case an analogous condition would be found 
to occur. Understanding from Prof. Poulton that this had 
not yet been tried and adopting his suggestion that 1 should 
look into the matter myself, I bethought me of Eronia leda 
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Doubl., which has in the'dry season a strongly mottled under- 
side, most probably cryptic in character ; while the upperside 
is certainly not cryptic, though it may be questioned whether 
the conspicuous orange patch of the fore-wing is or is not 
aposematic. The specimens which I exhibit show, I think, 
that when held up to the light the cryptic mottling of the 
underside almost disappears, while the orange patch of the 
fore-wing, of which no trace would be seen in the resting 
position of the butterfly, shows through on the underside; 
so that in fact the underside, when light comes through it, 
as it would during flight, looks like a somewhat fainter version 
of the upperside, having lost for the time its cryptic character. 

“ Similarly, Hebomoia glaucippe Linn., which I also exhibit, 
has an underside which shows some individual variation, 
but which will be allowed in most instances to have a cryptic 
resemblance to a dead leaf. Held up to the light, the dead 
leaf becomes inconspicuous, and the underside, as in E. leda, 
presents a paler version of the upperside with its brilliant 
orange apical patch. 

“ Many years ago I made some preparations between glass 
slips of the wings of species of Dismorjihia, which showed 
quite clearly that the underside, when light was sent through 
it, lost its own character and assumed that of the upperside. 
But it did not strike me at the time that this had any bionomic 
significance. With Mr. Kaye’s observation, however, the 
case is altered, and the male specimens that I here exhibit 
of Dismorjihia jrraxinoe Dbl., in their presumably cryptic 
underside and certainly mimetic upperside, offer, I think, 
a fair parallel to the very striking instance of Protog&nius. 

“ It is by no means unusual, at any rate among Pierines, 
for features of the upperside to show through in this manner, 
and in many cases the phenomenon may not have any parti- 
cular bionomic bearing, but when a markedly cryptic pattern 
almost or quite disappears under these conditions in favour of 
a conspicuous pattern, whether mimetic or otherwise, of the 
upperside, the fact can scarcely be held to be without signifi- 
cance. A cryptic underside, in obvious relation to the position 
of complete rest, can hardly be of advantage during flight; 
while it is clear that whatever advantage the upperside pattern 



may confer will be equally enjoyed in these cases whether seen 
from above or below. This, I think, as already pointed out 
by Prof. Poulton, supplies the interpretation of such cases as 
Protogonius and those which I now exhibit. 

“ It is noticeable that in some instances, as in D. praxinoe, 
the female shows the mimetic pattern on both sides ; there is 
thus no occasion for the disappearance of the underside 
pattern. In Dismorphia leonora Hew., which I also exhibit, 
both sexes show the transparency of the presumably cryptic 
underside very clearly.” 

Prof. Poulton exhibited and showed, projected upon the 
screen, the expanded wings of Limenitis sibylla L., and those 
of Pyrameis cUalanta L., the right pair of the latter in the 
expanded, the left in the resting position. The exhibited 
specimens, which had been arranged and enclosed between 
glass plates by Mr. A. H. Hamm, provided an excellent 
demonstration of the transparency of the under surface 
sufficient to exhibit against the light, in the expanded 
position, the characteristic appearance of the whole upper 
surface of syhilla and that of the distal half of the fore-wing 
of atdanta. The transparency was however, as in Protogonius 
(Proc. Ent. Soc., 1923, p. xlii) insufficient to permit the 
upper surface patterns to appear, except very dimly, upon 
the screen. 


Papers. 

The following papers were read : — 

1. “On the Early Stages of Chrysiridia ripheus," by Dr. H. 
Eltbingham. 

2. “ On the Tympanic Organ in Chrysiridia ripheus,’’ by 
Dr. H. Eltbingham. 

3. “ On the Genitalia in Sdbatinca and allied genera (Lepi- 
doptera Homoneura) with some observations on the same 
structures in the Mecoptera,” by Mr. A. Phillpott. 

4. “ On the African species of the Dynastid Genus Hetero- 
nychus,” by Mr. R. W. Jack. 
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Wednesday, November 7th, 1923. 

Mr. E. E. Greek, F.Z.S., President, in the Chair. 

Election of FeBows. 

The following were elected Fellows of the Society Mr. 
6 . Britten, Biwaka, Nelson, New Zealand; Mr. J. E. Camp- 
beI/L-Taylor, Mavisthome, Southover, Lewes, Sussex; Mr. 
C. E. Clarke, c/o 6 . Howes, Esq., 452, George Street, Dunedin, 
New Zealand; Mr. D. A. Dewar, M.B., C.M., Altyre Houso, 
Stanley S.O., Co. Durham ; Mr. A. C. Halliwell, St. Thomas’s 
Hospital, Westminster; Mr. F. A. Mitchell-Hedges, F.Z.S., 
The Bridge House, Sandbanks, Parkstone, Dorset; Mr. 
Gordon Newland, 19, Bath Boad, Bedford Park, W. 4; 
Mias Janet W. Eoff, M.Sc., The University of Melbourne, 
Victoria, Australia; Mr. Sisir K. Sen, B.Sc., Agricultural 
Eesearch Institute, Pusa, India ; Mr. N. Temperley, Literary 
and Philosophical Society, Newcastle-on-Tyne ; Mr. A. 
Twidle, N.S.A., The Rowans, Godstone Green, Surrey. 

, Exhibitions. 

The Early stages of Platyrrhinus resinosus Scop.— 
Mr. H. Donisthorpe exhibited twelve specimens of Phiy - 
rrhinus resinosus Scop., 1763 {latirostris F., 1776), two of the 
larvae in spirit and pupal cells of this rather rare, very local, 
and very handsome beetle, and made the following remarks 
on them. 

“Although it is 160 years since its original description 
and it has been known to occur in Britain for about 100 
years, the fact remains that nothing was known about the 
earlier stages or life-history of this beetle before 1920. 
Stephens wrote, in 1831 : ‘ It frequents the Sphaeriafraxim, 
and is found upon the trunks of ash, alder, birch, etc.’; 
Fowler stated, in 1891 : ‘ In fungi {Sphaeria) especially on 
old beech and ash trees ’ ; and Reitter published, in 1916 : 

‘ The only European species lives in dry wood of beech and 
alder, in fungi {Sphaeria, Cortidnum dnereum), and under 
bark.’ 



“ In June 1920 I visited Long Ashton in Somerset (I may 
mention that with us this beetle is chiefly a West Country 
insect), where Mr. Gimingham had found it, and he very 
kindly took me to his locality, and we found four of the 
perfect insect on the fungus DaMinia concentrica on old ash 
trees. I also discovered in this fungus a number of its larva, 
which was then quite unknown, and I described and figured 
it (Ent. Record, xxxii, 157, PI. IV, 1920). 

“ This year in June I again went to Long Ashton, but 
found that most of the trees had been cut down in Mr. Gim- 
ingham’s locality, and none of the fungus occurred. How- 
ever, after a considerable hunt I found more of the fungus 
on old ash trees in and near a wood some two miles away, 
and captured six of the perfect insects on it. I also brought 
home some of the fungus which was apparently quite whole 
and untouched, no holes or signs of where eggs had been 
laid being visible, and placed them in a large glass bowl. 
In August on examining this fungus it was foimd to be full 
of holes, and when broken up, to be entirely riddled and eaten 
away by the larvae, of which over a dozen were present. 
They must evidently move from one piece of fungus to 
another, and most of them died, not having enough to eat. 
Commander Walker kindly sent me some fresh fungus from 
near Oxford, and in this I bored holes and inserted the more 
vigorous larvae. Three eventually pupated, though one of these 
retained the larval head, and only two hatched — the one on 
September 2 and the other on October 7 — ^but remained in 
their pupal cells excavated in the fungus, which I have 
brought for exhibition. They were very sluggish, very hard 
to kill, and would evidently have passed the winter in their 
cells. 

“ The life-history would appear to be briefly as follows : 
The parent beetle lays eggs in the fungus about May, or 
earlier; when these hatch the larvae feed inside the fungus 
Until they have cleaned it out, and then pass to another, 
and when ready to pupate make a cell in the fungus. They 
hatch about September or October, and remain in their cells 
Until next spring. Five or six months are taken up from the 
®gg to the perfect state,” 
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Factobs contbolung habvesting in an Ant. — Mr. P. A. 
Buxton described some observations made on a nest of 
Aphenogastar barbara L., in Jerusalem, Palestine. He con- 
cluded that actmty was inhibited during summer at midday, 
except on days on which the relative humidity at midday 
exceeded 45 per cent. ; probably the actual inhibiting factor 
was the infra-red rays of the solar spectrum. These heated 
the surface of the ground on ordinary days, to such an extent 
that the ants could not tolerate the temperature ; on damper 
days the water vapour in the atmosphere cut out the infra- 
red rays, and permitted a modified degree of activity. 

A New Papilio fbom the Philippines. — Mr. G. Talbot 
exhibited on behalf of Mr. J. J. Joicey an example of a 
Papilio, which although obviously allied to xtUhiis L., is so 
differentiated that it should be treated as a distinct species. 
The exhibitor said : — 

“ The specimen shown was obtained on the peak of Santo 
Tomas in the Benguet Province of Luzon. It is a very 
distinct form, and a description will be published in the 
Entomologist. 

“ Papilio Tuthus is generally double-brooded except in 
Amurland. Dr. K. Jordan states in Seitz’ “ Macrolep,” vol. ix, 
that the genitalia of the spring form differ distinctly, though 
not constantly from those of the summer form. Similar 
variation has been shown to occur in the spring and summer 
broods of the American Papilio marcellus Cram. 

“ Papilio TUthus is common in Japan, Korea, Formosa and 
neighbouring islands, and reaches as far as Hong-Kong, 
where it is scarce. It occurs westwards to the border of 
Tibet and to N.E. Burma on the border of Yunnan, also in 
Amurland. It is known also from the Bonin Is. and Guam. 
It is therefore not surprising to find this allied species in 
Luzon.” 

An unusual abebbation of Coenonympha pamphilus.— 
Mr. E. Ebnest Gbeen exhibited an example of Coenonympha 
pamphilus, taken in the Delamere Forest (Chester), on July 
11, 1922, in which the aberration consists of a patch of dusky 
scales surrounding the ocellus on the underside of the fore- 
wing and a larger dusky patch suffusing the lower angle of 
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the fore-wing. There is also a slight infuscation extending 
from the base of the fore-wing to the pale transverse bar 
near the ocellus. The coloration of the hind-wing (underside) 
is, perhaps, rather more intense than usual, but otherwise 
normal. ' The upperside is of the ab. cbsoleta form, with the 
apical spot entirely absent. 

Further bionomic notes on Lepidoptera and other 

INSECTS FROM THE FEDERATED MaLAY StATES AND PENIN- 
SULAR Siam by Capt. H. M. Pendlebury'.— Prof. Poulton, 
in the absence of the author, communicated the following 
interesting observations sent to him by Capt. Pendlebury. 

Since the notes on pp. xxxii-xxxiv of Proc. Ent. Soc. 
bond. 1923, were written,* I have had further opportunities 
of studying the flight and resting attitudes of Neorina lowii 
Hew. and Papilio hdenus L. 

Whilst on a recent collecting trip, I happened to stay some 
days at Jor in the Batang Padang district (Perak). Jor 
Camp, as it is known, is a small cleared space (about five 
acres) in the midst of heavy jungle composed chiefly of 
bamboos, the mean altitude is 1,850 ft. It is used chiefly 
as a stopping-place for coolies, etc., carrying stores to survey- 
ing and other parties who are working on the main range. 

Butterflies here are very numerous. Terms spp. predominat- 
ing, though other Pierines, Papilios, Nymphalines and 
Lycaenidae are also abundant. Amongst the Papilios, I 
noticed P. hdenus hdenus L. and P. iswara White were very 
plentiful; generally to be found in groups of about six to 
ten lapping up moisture on the stones beside Jor stream. 
Whilst so occupied they kept their wings continually flutter- 
ing, as is the case with most of the other Papilios in this 
country ■whilst feeding. The moisture which is taken up 
apparently passes straight through the alimentary canal. 

I noticed on several occasions examples of P. hdenus 
resting during the daytime on the upperside of leaves with 

* Capt. Pendlebury has pointed out that the locality Gunong Jeiei 
in Kedah, mentioned in the table on p. xzxiii, was there wrongly spelled 

Terei.** He would also have preferred to omit the two sentences at 
the bottom of p. xxziii and top of p. xxziv, and substitute for them the 
fuller statement now published. — E.B.P. 
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their wings outspread, the fore-wing almost or completely 
covering the white patch on the hind-wing.’ 

I also found N. lowii in the jungle here (though I did not 
see any flying or feeding with P. hdenus), and, when they 
rested, they invariably settled on the upperside of leaves 
with their wings outspread in a similar manner to P. kd&nm, 
though in this case the white patch on the fore-wing and a 
part of the white patch on the hind- wing was obvious; the 
white suhmarginal dots stood out quite clearly, the abdomen 
generally being raised above the plane of the wings. It is 
quite easy to distinguish these two species whilst in flight, 
though they might be confused by anyone who sees them for 
the first time. 

Groups of butterflies composed chiefly of Terias spp. were 
to be found in and around Jor Camp, and also on stones by 
the stream, feeding at moist patches and filth. I noticed 
on several occasions that fowls kept in the camp would make 
a dash at one of these groups, snapping up any specimen 
they were able to pick out, and though I never happened 
to be near enough to see which specimen had been caught, 
I found mutilated remains of Terias after each of these 
onslaughts. It is quite conceivable that they may have 
been after a butterfly other than Terias, as there were gener- 
ally several difierent species to be found in each group, and 
it was almost impossible to net a particular species without 
also including many Terias. 

PapUio {Omithoptera) brookeanus albescens Roths., ako 
occurred very commonly at Jor, and were mostly in perfect 
condition. The males fly low, but the few females seen were 
all high up (thirty feet and more above ground). A few 
specimens were seen at 3,500 ft. and also at 5,000 ft. Fowls 
would not touch these insects either alive or dead. 

The Zygaenid moth, referred to in Proc. Ent. Soc. Lend., 
1923, p. XXXV, which appears to mimic P. aristolochiae L., 

* The late Dr. G. B. LongstaS has also recorded the fluttering of 
the winm during drinking and the concealment of the 1*^“ 

on the hind-wing in the resting position of P. hdenus (“ Butterny- 
hunting in Many Lands," London, 1912, pp. 383, 538-9)._ A specime 
in the Hope Department, set under Dr. LongstaS's guidance, 
this interesting attitude. He also observed tmit the creamy paten 
very conspicuous in flight {ibid., p. 127). — K.B.F, 



agrees well with the figure of Histia rhodope fahanica Jord. 
(Seitz, X, p. 22, pi. 3^). 


Examples of the mimicry of Hymenoptera by other insects. 

1. A Braconid model and Hemipterous mimic. 

I happened to be at Kuala Teku, Fahang, on November 
25, 1922, and whilst walking near a felled tree I saw a 
Braconid * [Flaiybracon amestris Cam., $] fly off the trunk. 
This I secured, and immediately afterwards another insect, 
which I took to be a second Braconid of the same species, 
flew away from the same spot. I also managed to capture 
fliia, which on examination proved to be a Hemipterous insect, 
Disphinctus sumatrator Kirk. (Capsidae). 

The remarkable similarity between the two made it 
impossible to distinguish them whOst flying; even in their 
pinned state they bear a noteworthy resemblance. 

2. Braconid models with Lepidopterous and Lotu/icorn mimics. 

An Aegeriid day-flying moth f was taken near Jor Camp 
(Perak) in precisely the same locality as that in which several 

* In the determination of the names of these examples of mimic^, 
which were exhibited to the meeting, I received the ^d help of Mt. 
K. 0. -Blair, Mr. W. E. China, Mr. J. H. Durrant, Dr. C. J. Gahan, 
the Bov. E. D. Morice, Mr. B. Uvarov, and Dr. J. Waterston. — E.B.P. 

t Uniq,ue in our collection. — ^H.M.P. [Mr. J. H. Durrant finds that 
the species belongs to a new genus and species which he has described 
as foUows : — 

XsxosES, gn. n. (Dmt.). 

divot = strange + vijs = moth). 

Type: Xenoses macropus Dmt. 

Antennae slightly dilated outwardly (tips broken). Palpi upcurved, 
terminal joint shorter than median, the latter scarcely roughened 
beneath. Head and Thorax smooth, Foremngs elongate, narrow, 
costa depressed before apex, termen obliquely rounded ; neuration, 
11 veins; (7 + 8) coincident to costs. Hindwings broader than fore- 
wings, with transparent spaces : neuration, 3 and (4 + 5) connate. 
AMomen smooth. Lege : hind tarsi about half as long again as the 
tibiae (about 1 J) ; smoothly scaled, slightly tufted above the median 
spurs, hind tarsi ^ghtly roughened beneath. 

Apparently most nearly allied to Macrotarsipus Hmsn., but differing 
in the coincidence of FVV. 7-8. 

Xenosee macropns sp. n. (Dmt.). 

Antennae black (ochreons where denuded — tips broken). Palpi 
orange. Head black, orange around the eyes. Thorax blue-black, 
patagia and tegulae orange, pectus orange. Fonwinga blue-black, 
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specimens of the Braconid model [Iphiadax sp., nr. pangaeus 
Cam., ■$] were caught. Whilst flying, the hind-legs of the 
moth are stretched out behind, and bear a superficial re- 
semblance to a long ovipositor such as is present in the model. 

In connection with this or a nearly allied Braconid, I see 
that the late Mr. R'. Shelford mentions and figures {P.Z.S., 
Nov. 4, 1902, p. 238, pi. 19) several species of Oberea which 
have the same system of coloration. 

I happened to take several specimens of these Oberea whilst 
in Peninsular Siam (Rhao Luang, March 1922) in which locality 
these Braconids also occurred. [A black species resembling 
Iphiauilax nr. pangaeus and dated March 13, Khao Luang, was 
sent by Capt. Pendlebury. Dr. Gahan identifies it as Oberea 
curudis Pasc. $.] 

The difference in flight between Oberea and the Braconids 
was fairly well marked; whereas Oberea generally flies in a 
direct line, with head almost vertically above the body and 
antennae spread outwards, the Braconids fly in an undulating 
manner. 

I also took another brown species of Oberea [0. insoluta 
Fasc., $] which bears a striking resemblance to another 
Braconid [Iphiaulax astieckus Cam., $] both in the same 
locality, Khao Luang, on March 19 and 14, respectively. 
The silvery patch on the ventral surface of the abdomen in 
these Longicoms, which is so conspicuous in the living insect, 
soon discolours in the dried specimen. 

3. A fenude MutiUid mimicked by a Clerid beede. 

Although I happened only to take S specimens of the 
MutiHaia the same locality (Pahang, Lubok Tamang, 3,500 ft., 

oiange at the base, cilia black; underside as above. Exp. al. 29 mm. 
Hindmngs blue-black, cell and the space below it transparent, obliquely 
rounded from below cell, witii a narrow trianzular extension of black 
along cubitus and between 16, Ic, and along me nuirgin, riso with an 
elongate ovate transparent spot immediately beyond discoidal be^’een 
6-d, and another, smaller, between d-7. Abdomen blue-black, wjs •' 
anterior, orange, base of tarsal joints spotted with black; BWiwn, 
orange, tarsi blue-black; posterior, blue-black, orange at bases of tims 
and humerus. 

Type ; $ (8136 Dmt. Det. 1923). „ 

H(A. Pbbak, P.M.S. : Batang Fadang, Jor Camp, 1,800 ft, 30. v. 
1923 {H. M. Pendlebury). Unique. 
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June 1923) as the derid beetle, TUlicera jamna auctt., 
? Spinola, I submit a $ specimen, viz. the model, taken at a 
similar altitude in another part of Pahang. [This species of 
MutiUa does not exist in the £rit. Mus. series.] 

It is interesting to note how the lateral golden pubescence 
near the base of the elytra gives the appearance of a con- 
striction in the beetle. This specimen was taken on a felled 
tree. 

The MtUilla $ ? are to be found running about actively 
either on the ground or on leaves of low-growing vegetation 
and occasionally on young trees. The Clerid beetles are 
generally only to be found on tree-trunks (recently felled 
timber for preference), from which they readily take to flight 
when disturbed. 

H.M.P., Sept. 1-5, 1923. 

In addition to these interesting observations the following 
bionomio notes are quoted from Capt. Pendlebury’s recent 
paper on “ The Lepidoptera (Butterflies) taken in Nakon Sri 
Tamarat, Peninsular Siam ” (Joum. Fed. Mai. States Museums, 
vol. xi, Pt. I, April, 1923, p. 21). The year in which the 
observations were made appears to have been accidentally 
omitted, but it was certainly 1922, which appears on specimens 
from some of the Siamese localities mentioned below. Some 
of the examples of mimicry have been previously recorded, 
but it is of the utmost importance to bring forward evidence 
that model and mimic frequent the same locality and that the 
resemblance holds during life and not merely in the cabinet.— 
E.B.P. 

Capt. Pendlebury records, on p. 26, that he took on March 
30, a Chalcosiine Zygaenid moth, which he has since identified 
as Cydosia pieroides Walk. This insect, he considers, appar- 
ently mimics Delias agJaia aglaia L., occurring on the same 
day in the same locality, viz. Khao Luang (5,800 ft.). 

The remaining bionomic notes refer to Nymphaline butter- 
flies. 

Cupha erymanthis lotis Sulz. — Observed in March in the 
same locality as the preceding insects, but at 2,000 ft. The 
• Unique in our collection. — H.M.P. 
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butterflies were “ seen flying in a cleared space near our camp 
in company with Cirrochroa orissa orissa Feld., to which they 
bore a superficial similarity whilst in flight ” (p. 35). 

Euripus hdlithersea pfeifferae Feld. — At Ban Lan Sah Kah, 
March 9. The female “whilst flpng . . . resembled a 
Euploeine butterfly (E. d. diocletianus Fabr.) ’’ (p. 41). 

KaHima limhorgi amplirufa Fruhst. — Two specimens taken 
about mid-day on Feb. 23, at Rhao Ram (1,200 ft.) were 
“ flying about in heavy jungle and settled on green leaves 
in simny patches with their wings wide open. Difficult to 
follow whilst flying through the broken lights, but when 
settled did not use their protective coloration on the under- 
side of the wings in this case ” (p. 38). 

The same observation was made upon the common N. 
Indian species of this genus K. uiachis Boisd. by the late H. J. 
Elwes, F.R.S., who appeared to consider that it was a fatal 
objection to the conclusion that the under surface is of pro- 
cryptic value. But there are commonly wide differences 
between the attitudes of butterflies in the pauses between 
successive flights in bright sun and those adopted in the 
longer resting periods, in cloud or rain, at night or in the 
cool of dawn or evening, when the insects are always less 
alert and often quite torpid. 

Prothoe franckii angelica Butl. — Four males were taken at 
Khao Ram (1,009-1,500 ft.), Feb. 28-March 2, and two at 
Khao Luang, 2,000 ft., March 20, and 1,500 ft., April 3, 
respectively. 

“ This species appears to be very local in its habits, only 
appearing in certain areas of heavy jun^e where they fly— 
usually after mid-day — in shady places. Their flight is 
swift and jerky and their coloration makes them difficult to 
follow through the shady tracts they frequent. They settle 
very suddenly on trunks of trees with wings closed and almost 
invariably head downwards, the black lobe on the hind- 
wing underside apparently representing a ‘ false head.’ The 
colouring of the underside of the wings is cryptic and this 
species is often difficult to see when resting on tree trunks 
ffiscoloured with lichens. They seem to favour certain trees, 
and I have seen them coming back to the same tree two 
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or three times even, after having been disturbed ” (pp. 
41—42). 

Charaxes dumfordi Dist. — ^Ten males of this rare or very 
local insect were taken at Khao Luang (2,000 ft.) between 
March 17 and April 3 — “ all in a small area of jun^e, where 
they used to come and settle on the trunks of about three 
trees, which were within a radius of five yards of each other. 

I could find no sap exuding from the trees, and there was 
no apparent reason why these were selected. I caught one 
on the wing near this area, and the remainder were taken on 
the tree trunks where they settled with their 4mgs closed 
and almost invariably head downwards; or on the leaves, 
in which case they usuaUy were sunning themselves with 
their wings open. 

“ They fly very swiftly and their sombre colouring makes 
them difficult to discern in shady places. I never saw one 
much after mid-day or in any other part of the forest ” 
(p. 42). 

The EEMABKABtE SNAKE-LIKE APPEABANCE OF AN ETHIO- 
PIAN Sphinx larva in the terripyino attitode.— Prof. 
PoULTON showed the photographs and the sketch referred 
to in the following extract from a letter written to him by 
Dr. V. G. L. Van Someren. Dr. Karl Jordan had kindly 
named the moth, from a drawing by Dr. Van Someren, as 
Ceniroctena rvihmfordi Druce. The larva certainly appeared 
to be the most remarkable among the many snake-like larvae 
known up to the present time. The strong projection of the 
“ eyes ” in the terrifying attitude was especially striking. 
The depression of the caudal tubercle might be part of the 
general contraction of the body which causes the dilatation 
of the “ eye ’’-bearing part and the projection of the “ eye.” 
The photograph also showed a snake-like undulation of the 
anterior part of the body in the terrifying attitude. The 
imago bred by Capt. W. A. Lambom at Oni, 70 miles E. of 
Lagos, was also exhibited together with its pupa-case. 

“Nairobi, Se^mber 5, 1923. 

“ I enclose two prints of photographs of a Sphingid larva 
in attitudes of repose and defence. It is really the best example 



I have as yet seen of a larva mimicking a viper. You will 
note that the labial scales are particularly well reproduced. 

“ Unfortunately the photograph doesn’t show it, but the 
two anterior legs, which are pinkish, are at times thrown 
forward to represent the forked tongue thus [sketch]. 

“ Note also that the tubercle on the 11th segment is de- 
pressed when in the ‘ defence ’ attitude. 

“ The imago is a beautiful insect, one that I have not seen 
before.” 

Br. H. ELTBiNaHAH, who illustrated his remarks with 
lantern slides, gave some account of his paper on “ The 
Early Stages of Chrysiridia rifheus, and the Tympanic Organ 
in that Moth.” 


Wednesday, November 21st, 1923. 

Mr. E. E. Geeen, Pre.'udent, in the Chair. 

The Secbetary announced that the Council had nominated 
the following Officers and Council for 1924 : — 

Officers. 

President. E. E. Gbeen, F.Z.S. 

Treasurer . W. G. Sheldon, F.Z.S. 

secretaries e^tringham, M.A., D.Sc., F.Z.S. 

Librarian. H. J. Tdenee. 

Council. 

E. C. Bedwell, 6 . C. Champion, F.Z.S., A.L.S., J. E. 
Collin, J. Davidson, D.Sc., F.L.S., K. Jordan, Ph.D., 
F. Laino, R. W. Lloyd, G. A. K. Marshall, C.M.G., D.Sc., 
F.R.S., W. G. F. Nelson, Prof. B. B. Poulton, M.A., D.Sc., 
F.R.S., W. Bait-Smith, H. Willoughby Ellis, F.Z.S. 

Election of Fellows. 

The following were elected Fellows of the Society 
Mr. M. W. P. L. Cameron, Imperial College of Science and 
Technology, South Kensington, S.W. ; Mr. M. A. B. Leon, 
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Imperial College of Science and Technology, South Kensing- 
ton, S.W.7 ; Mr. G. H. Makii/Ubb, 37, St. John’s Wood Park, 
Hampstead, N.W.3 ; Mr. A. Valentine, Grand Hotel, Heme 
Bay, Kent; Lt.-Col. Richabd M. West, M.D., D.S.O., O.B.E., 
Wootton Bridge, Isle of Wight. 

Bequest to the Society. 

The Tbeasdbeb announced that a legacy of £1,000 had 
been left to the Society by the late Hon. N. C. Rothschild. 

Exhibitions. 

Vabieties op Bbitish Lepidoptera. — Mr. H. 0. Hol- 
POBD exhibited a remarkable variety of Trifhaena proniiba, 
taken in July 1923, with the fore-wings a very dark brown 
with a slight purple shade; the thorax the same colour and 
the abdomen a little lighter; the hind- wings smoky black, 
with a yellowish tinge at base and on inner margin, the usual 
black band showing as a darker mark ; and the underside a 
uniform glossy brown with a pinkish tinge. Also a variety 
of Cam^ogramma bUineafa, with dark markings on the costa 
of the left fore-wing, taken July 1921 at Peperharow near 
Godaiming, Surrey. 

XeNOPSYLLA CHEPPI.S WITH A DOUBLE SpEKMATHECA. — Dt. 
K. Jordan exhibited a specimen of the rat-flea, XenopsyUa 
cheopis, with two spermathecae, and made the following 
remarks on it. 

“ Among the Siphonaptera (of which about 680 species are 
known) there are a few genera in which the female has two 
spermathecae, of equal size, each connected by a duct of its 
own with the single bursa copulatrix. In one Australian 
species (Macropsylla hercules) one spermatheca is about half 
the size of the other (cf. ‘ Ectoparasites,’ i, 1921, p. 127). In 
all the other genera one spermatheca is present, and, in addi- 
tion, as a rule a short second duct. We are justified in 
concluding that the ancestral fleas had two spermathecae, of 
which one is lost in the majority of the present-day genera. 
When I heard from Dr. Cragg, I.M.S., that he had found 
among some 30^000 specimens of XenopsyUa cheopis examined 
by him a female with two spermathecae of normal size, I was 

PKOC. ENT. SOC. LOND., Ill, IV. 1923. P 



iTTTli 


mucli surprised and puzzled, as this find seemed to prove that 
a long-lost organ could reappear. Dr. Cragg very kindly 
agreed to send me the valuable specimen for N. C. Rothschild’s 
collection, and 1 exhibit it here to-night. An examination of 
the specimen solves the puzzle. There are, indeed, two 
spermathecae, but it is not the double spermatbeca of the 
ancestral type, the second organ is not the lost ancestral 
spermatheca. This female has two bursae copulatrices each 
connected with the oviduct, and from each bursa emanate 
two ducts, one leading to a spermatheca and the other being 
short and blind. We have here a mere duplication of the 
organs of copulation, a meristic variation explainable by the 
mechanics of ontogenetic development.” 

Salt (Chloride of Sodidm) from human pershbation 

PROBASLY DISSOLVED AND ABSORBED BY A LyCAEOTD 
BUTTERFLY. — Prof. PouLTON said that it was of much interest 
that a Lycaenid butterfly was now proved by the following 
observations recorded by Mr. A. E. Wileman to act in the 
manner already witnessed on several occasions in the Hes- 
peridae (Proc. Ent. Soc. Loud. 1916, p. Ixxx; 1917, p. Ixxvii, 
and the references mentioned in both communications). It 
would perhaps be remembered that the late Dr. Longstaft 
remarked that the observed behaviour proved that the 
Skippers could not by any possibility be looked upon as 
butterflies- —a reproach which must now in justice be with- 
drawn. The fact that Lycaenidae assembled at spots where 
man or animals had urinated was well known (thitf., 1917, 
p. Ixxx) and quite consistent with the following observations 

“ One tropical day in February 1913, when I was collecting 
at a place named Klondike, a very wild locality situated 
at an altitude of 700 feet at the foot of the celebrated 
Benguet Trail, which leads to Baguio, the mountain-capital 
of the Philippine Islands in the Island of Luzon, I was 
accosted in a most friendly way by a butterfly which was 
evidently one of the Lycaenidae. Whilst I was standing 
still admiring the tangled profusion of luxuriant tropical 
vegetation around me, this butterfly settled on the back of 
my hand and immediately ejected from the anus a drop of 
colourless liquid. Then, to my great surprise, it turned 
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round and inserting its proboscis in tbe drop of liquid com- 
menced to suck it up. It must have remained quite a few 
minutes on my hand engaged in this apparently pleasant, 
epicurean repast — of course I was too interested to disturb it 
— ^then it flew away. I have never had a similar experience 
before with any insect, and was quite amazed at the very 
extraordinary behaviour of this butterfly. Professor Ponlton, 
however, assures me that it is a well-known habit of certain 
Hesperidae, and, at his request, I am placing on record the 
facts of this incident as they occurred. As this habit so far 
is apparently confined to the Hesperidae, it may be of interest 
to ^ow that it is shared at any rate by one member of the 
Lycaenidae, as I am quite sure that the butterfly which 
accosted me was a ‘ blue,’ not a Hesperid, but of what species 
I am unable to remember. — ^A. E. W. May 26, 1923.” 

The ieaf-uke appeaeancb of a Neotropical Tktti- 
GONnD (LoCDSTID) and moth (THYRIDIDAE).~Prof. POULTON 
exhibited the brown leaf-like fore-wings of a male Tettigoniid 
and an entire specimen of another male with green leaf-like 
fore-wings, both from Costa Kica. Mr. B. P. Uvarov had 
kindly informed him that they belonged to the genus Typo- 
piyllum, but to no species represented in the British Museum. 
The two forms were evidently very closely allied and might 
be the dimorphic males of the same species. The striking 
fact about the specimens was the excavation of part of the 
wing margin in such a manner as to suggest that the 
apparent leaf had been eaten from the edge by a caterpillar. 
Such appearances were known in other species of TypophyUum 
and less strikingly in the allied genus Pterodiroza ; but the speci- 
mens exhibited to the meeting were far more remarkable than 
these others in the precision of the detailed resemblance to such 
an injury. In fact, when another example, in Mr. C. H. 
Lankester’s Costa Rican collection, was first seen but not 
examined carefully by Prof. Poulton, he doubted whether 
the appearance was natural or caused by an actual injury. 
Mr. Lankester had, however, assured him that it was genuine, 
and promised to send specimens. The circumstances under 
which these two males which he had kindly sent were captured 
were explained in the following letters : — 
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“ Las C&ncmxM, 

“ Cartago, 

“ Cotta Biea, C.A, 

“ October 3, 1922. 

“ The yggy moming we left for Peralta [September 11, 
1922], and after shutting up the house, while waiting for the 
horses I pulled at some ferns growing in an orchid tub, and 
out jumped one of those curious leaf Katydids, a I put 
it in a tobacco box in the verandah to await our return, as 
it was destined for you, and unfortunately the ants got at it 
through the ventilation holes of the box and destroyed it. 

“ Tou may remember the species in question from the wings 
enclosed. You rather doubted the genuineness of that 
premorse area : well, though the ants have actually eaten 
part of the lower margin, the area in question was not touched 
in either wing. I still hope to get you a perfect specimen, 
though this is not a common species. 

« October 11, 1922. 

“ Fortune has sent me another and perfect specimen of 
the procryptic Locustid I wrote to you about, only last week, 
and is herewith forwarded. This specimen, the third only of 
this sex I have found, is, as you see, green ; the other two were 
both dull mauve-brown. Of the insect which I suspect to 
be the $ I have seen several in previous years and in other 
collections than my own : all were brown. In life the an- 
tennae are held straight and so close to each other that they 
appear to be one. 

" Whether a change of colour occurs gradually during the 
life of the insect, or is owing to individual variation, I do not 
yet know. It will be seen that the colour of the specimen 
now sent is of a fading and not a bright living green. 

“ I took this insect [dated October 7] also at the base of an 
orchid, and pulled it out, thinking it was a fallen leaf. ’ 

The colour during life of the green specimen had been 
noted by Mr. Lankester as " deep chrysolite green ” — XXXI 
of Prof. Ridgeway’s scale. An interesting difference betwwn 
the two forms was the fact that transparent areas representing 
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holes, and black patches representing cryptogamic growths, 
were present on the brown wings but not on the gree» 
The apparent injury was in the apical f of the lower i^rgin 
in the position of rest, and its chief bay cut deeply intoThe 
•fwi, approaching but not reaching the “mi^^b.” which 
with the leaf-veining,” was represented with extraordinary 
exactness. In aU these respects the green and brown forms 
were veiy similar, but the bays were more deeply cut and 
the points between them more sharply projecting in the 



brown form, especially along the apical section of the " injury ” 
In the green form the margin of the “injury” was brown 
as though decay-producing organisms had gained acces^ 
through the freshly cut edge, and this brown margin extended 
inwards most deeply at the tip of the “ leaf.” In the brown 
orm the edges of the chief bays were paler than the rest of 

e surface. The brown wings were smaller than the 
green, especiaUy in their breadth, but the difference was no 
greater than that commonly found within the limits of the 
same species. 

The accompanying figure, from a photograph kindly taken 
y Mr. Hugh Main, shows the green specimen on the left 
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and the brown fore-wings on the right, while the upper 
figure is that of the male in Mr. Lankestei’s collection. It 
is of a greenish brown shade and in size rather larger than 
the green male. Faint indications of the transparent 
windows seen in the brown wings are recognisable in HimilnT 
positions on the upper figure. 

Similar adaptations, in allied species, but none so striking 
as those seen in the exhibited specimens, were described by 
the late Thomas Belt in his admirable “ Naturalist in 
Nicaragua ” (2nd ed., London, 1888). In this work he wrote, 
on pages 381, 382, of the “ curious species of Orthoptera that 
look like green and faded leaves of trees,” and especially of 
some belon^ng to the genus Pterochroza, which “ imitate 
leaves in every stage of decay, some being faded-green, 
blotched with yellow ; others, as in the species figured [p. 381], 
resemble a brown withered leaf, the resemblance being increased 
by a transparent hole through both wings that looks like a 
piece taken out of the leaf.” He then went on to refer to 
butterflies with “similar transparent spots that imitate 
holes; and others again . . . jagged at the edge, as if pieces 
had been taken out of them.” 

The antennae of the species figured by Belt on p. 381 are 
represented almost exactly as described by Mr. Lankester— 
held out straight in front of the insect, parallel and close 
together like a single stalk or slender stem. Both antennae, 
represented by Belt, would, however, as Mr. Lankester has 
written (p. Ixxxiv), appear as one. The apparent midrib and 
leaf-veining were very well shown in Belt’s figure. 

A far less striking leaf-like Tettigoniid — Plagioptera bicor- 
dala Serv. was represented, on pi. xxxii, figs. 2, 2a, of Trans. 
Ent. Soc. Lond., 1906, and with it, in figs. 1, 1 a, a wonderful 
Thyridid moth from Trinidad, Draconia * rusim Brace, the 
latter resembling in the utmost detail the appearance of a dead, 
tattered, and skeletonised leaf. Soon after the appearance 
of this paper a letter was received by Prof. Poulton from 
Mr. Lechmere Guppy, jun., describing the circumstances 

* Also from Guatemala and probably widespread in the South 
American tropica The generic name is unfortunately given as Dmenia 
in the plate and throughout the accompanying paper (pp. 633-S38). 
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npilfir which the moth had been captured, and showing that 
its behaviour in life was such as to promote the dead-leaf-like 
resemblance. It has therefore been thought well to add to 
these notes on leaf-like insects extracts from two letters 
kindly written by Mr. Guppy; — 

“ Trinidad, 

“Ifebnmry, 23, 1907. 

“ The moth was taken by me in a cocoa plantation, near a 
small stream in Tunapuna, at the foot of the northern range 
of hills. The spot was very shady, cool and damp, and I saw 
what appeared to be a decayed leaf drifting slowly to the 
ground from the trees above : indead, however, of resting on 
the ground, it drifted against a small cocoa tree about two 
feet high, and rested against the stem with wings extended. 
Had it not been that my eyes are trained by long experience 
to look out for this kmd of thing I might easily have been 
deceived. It looked like an old battered leaf dislodged from 
a tree above; and as leaves are often lodged for some time 
among the Bromelias (locally called * wild pines '), their 
condition by the time that a gust of wind might dislodge one 
of them would be similar to that resembled by this moth.” 

‘'i4pri7 29, 1907. 

“ The specimen was captured by me as far back as 1902, 
and though I have often visited the spot since then, I have 
never seen another; but shortly after 1902 my father sold 
the cocoa plantation in Tunapuna. The moth was taken 
near our bathing pool on his property, the elevation being 
about 200 feet above sea-level, the insect itself was not more 
than three feet from the ground; the small tree which it 
‘ drifted ’ against and on which it rested being a ‘ supply,’ 
i. e. a small cocoa tree planted to take the place of an old one, 
or to fill in a gap between trees rather far apart ; the stream 
ran a few feet away, and although cocoa is planted, there is 
also an abundance of other vegetation in the vicinity. ’ 
Cyetophoea citbicola (Epeiba opuntiae), a spideb ekom 
Reunion, etc., spinniko bgg-cocooss which are white oh 
THE plat VHDEB SURFACE AND GREEN ON THE CONVEX UPPER 

surface, facing the observer. — Prof. Poulton exhibited a 
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chain of fonc egg-cocoons kindly sent to him by Mi. G, p, 
Leigh of Durban, who had explained, in the following passages 
extracted from his letters, the circumstances in which the 
specimen was found. 

^ “ November 21 , 1922 . 

" I am sending you an extraordinary set of four egg- 
cocoons of a vei^ large spider I found in Beunion, and the 
resemblance to the lichen on a tree is exact; they were all 
joined together as sent. 

“January 15 , 1923 . 

“ I am sorry not to be able to send the spider as well. 1 
put it in spirit, but as the cork was not waxed, the liquid 
evaporated and the specimen was destroyed. 

“ April 10 , 1923 . 

“ The cocoons hung down straight from the web, and the 
spider sat upon the top of the uppermost one (which I con- 
clude was the last constructed), and it so exactly resembled 
the cocoons that until 1 disturbed it I did not know it was 
a spider. Its body was the same size, and the legs were all 
clustered together underneath it : the colour was grey-green, 
but when disturbed it showed the underside, which was red- 
brown and yellow. The legs were grey and black. The 
males, of which there were two in the web, were very small, 
with a black body and long, slender, black and grey legs. 
I found on the ground underneath some wings of moths and 
also other prey rolled up in silk — evidently the remains of food 
which had been dropped from the web. 

« May 1 , 1923 . 

“ I found the spider and its cocoons at a place called Hell 
Bourg, a long distance up the mountain, and surrounded by 
higher mountains — ^far and away the most beautiful part of 
the world I have visited, and that is saying a good deal after 
having been to the Comoros, Seychelles, Mauritius, and 
Madagascar, not to speak of South Africa. 

“ The web was suspended from the underside of the wood- 
work of a balcony of the hotel. This woodwork projected 
about six or seven inches beyond the cement wall on which it 
rest^. The cement was covered with a green moss-like groi'^th 
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encouraged by the moisture; for the mist comes down oh 
most evenings after sunset and makes everything very damp. 
The web hung in front of this green wall at a distance of about 
2^ inches, and the chain of cocoons was suspended vertically 
in the centre, being kept in position (for the web was very 
loose) by threads of silk. It was the only example I came 
across. 

“ The flat or white side of the cocoons faced the wall, the 
convex, green side the observer; but I do not think the green 
colour was adopted because the wall was green, but as a pro- 
tection to the spider. The whole series did not in any way 
suggest the presence of a living animal, and I only found 
out which was the spider when I disturbed it. It then ran 
away some distance from the cocoons and assumed a terrifying 
attitude. When I came back with a tube to contain the 
spider it had returned to ite position on the topmost cocoon.” 

Prof. Poulton consulted Mr. Cecil Warburton on the subject, 
and he kindly wrote, March 20, 1923, as follows : — 

“ I thought I remembered something like your cocoons in 
Vinson’s ‘Aran^ides des Isles de la Reunion, Maurice et 
Madagascar ’ (Paris, 1863), and I looked it up to-day. On 
PI. IX are drawn three cocoons (green) of Epeira opuntiae, 
and the following account of them is given (quoted from 
Dumont) on p. 216 : — 

“ ‘ EUe file une coque en forme de nacelle, qu’elle place au 
milieu de sa toile dans une position verticale. Cette coque a 
huit k neuf lignes de long sur six. lignes de largeur. Oeufs 
nombreux. Quelque temps apres, elle fixe un autre cocon 
pared au premier, ce qu’elle continue de faire jusqu’au nombre 
de six a neuf. Tous ees cocons sent places au bout les uns 
aux autres, comme un chapelet et de maniere a ce que leurs 
extremites se touchant, se croisent, et sent assujetties par un 
assez grand nombre de fils. Ce qu’il y a de plus remarquable 
dans ces cocons, e’est la difference de couleur des deux faces : 
la face convex est verdfitre, et la face plane d’un blanc vif.’ ” 
After receiving this letter it seemed safer to send the cocoons 
to Mr. Warburton, who replied on March 23 : — 

“ Many thanks for the cocoons, which I now return. I think 
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there can be no doubt that they belong to the Cyrtophora 
spider; the description in Vinson is so exact as to size, shape 
and coloration. The plants it affects are OpurUia (a cactus) 
and Agave (aloe), and I should certainly imagine that they lie 
ordinarily \rith the flat side against the green steins or leaves 
of the plants, which the green sides would more or less match. 
There is, however, a passage in Dumont’s description (Vinson, 
p. 216) which is not very consistent with the idea of camou- 
flage : — 

“ ‘ L’on trouve communement de ces toiles dans les habita- 
tions abandonndes ou dans les chemins des grands bois qui 
sont occup4s par 12, 16 et m6me 20 Araign6es, et qui ont 
un nombre plus ou moins grand de cocons rang^ en chapelet, 
posM dans les difierentes parties de son etendue, et qui con- 
trastent par leur blancheur avec le fond de la toile qui est giis, 
ce qui produit un effet aasez agreable ’ ; but it is not very clear 
to me whether this refers to the spiders or their cocoons; 
perhaps the former, which, though mostly dark, have vivid 
white hairs in part.” 

When the cocoons were first received and examined with the 
naked eye, the appearance of the green on the exposed surface, 
and especially the manner in which it appeared to grow from 
the margin, suggested that it might be some cryptogamic plant, 
perhaps encouraged by some special substance in or among the 
silk threads. With this possibility in mind Miss A. Lonain 
Smith was consulted, and she too at first thought that the 
green colour might be due to some plant-growth; but she soon 
wrote that, under the microscope, the colour was seen to be 
caused by green silk spun by the spider. The manner in 
which the green threads are disposed so as to suggest the 
above-mentioned interpretation is very remarkable, as also 
the change in the colour of the silk, from white to green, 
during the construction of the egg-cocoon. 

The attitude of the spider described by Dumont and con- 
firoied by Leigh, was also adopted, with modifications, by 
otheif species. Thus in their account of the procryptic colours 
and attitudes of spiders,* Dr. and Mrs. Peckham describe and 

• “ Occasional Fapera of the Natural History Society of Wisconsin, 
voL i, 1889, Milwaukee, pp. 81 et etqq. 



gguie the North American Uloborus jAumipes, which spins an 
irregular, untidy-looking web, and in it constructs one or more 
elongated egg-cocoons, looking like bits of stick or rubbish 
caught in an old, disused web, and then places itself at one 
end of a cocoon with its legs stretched out in a bunch in front 
of it, so that it too looks like another and rather similar bit of 
rubbish. 

Mr. Leigh had suggested (p. kxxix) that the green colour of 
the cocoons was a protection to the spider rather than to the 
cocoons themselves ; but these two uses cannot be separated. 
The spider was well concealed because it resembled cocoons 
which were well concealed. 

An interesting point was raised by the fact that these spiders’ 
webs were so commonly spun on Opuniia and Agave, both 
introduced into Bdunion and the other islands where this 
spider was found.* Therefore they could not be the original 

* The remarkable nature of the egg-cocoons renders this question 
of plant distribution an important one. I therefore wrote to my friend 
Dr. 0. Stapf, F.E.S., who has kindly sent the following notes : — 

“ I am answering your questions about the original countries of 
Agare and Opnntia and their introduction into B^union and hlauritius 
and Madagascar as well as I can. Both genera comprise, as you are no 
doubt aware, a number of species. There is a great deal of confusion 
as to the definition and the nomenclature of the species. This is why I 
said to you yesterday that I may be unable to give a more than general 
answer. 

“ Agave. — ^The genus extends from Arizona and Texas through 
Mexico and Central America to Colombia and possibly to Peru. It has 
since the sixteenth century become naturalized in most warm parts of 
the Old World. The common Agave of the Western section of the 
Mediterranean countries is A. vera<ruz whilst A. americami is often 
grown in gardens, both known since the middle of the sixteenth century. 
A. vero-crrrz is also the common Agave of India, introduced there 
probably early in the last century, and it has also become established 
long ago in Mauritius. In that island A. americana has also been known 
a long time as a garden plant. Another species common in many parts 
of India is A. cantata, introduced into the Dutch Indies in the sevent^nth 
century, whence it spread to India proper. The exact home of neither 
species is known, although it is very probable that all three came from 
Mexico. This is practically certain for A. vera-cniz. 

“ Opwntia. — This genus too is of American origin, but like Agave it 
has become naturalized in many parts of the Old World. Opuntia 
species were introduced into Europe soon after the discovery of America, 
and 0. decutnana, the O, ficite-indica of most authors, and 0. nana are 
frequently met with in the Mediterranean countries. Mauritius con- 
^^ains O, monacaniha and probably O. decutnana, Madagascar 0. tnona- 
cantka and India 0. monaeatUha, 0. elalior, 0, dittenii, etc. 0. tnona- 
eantha and O. diUenii were established in Southern India well before 
the end of the eighteenth century. 0. datior can be traced back to the 
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plants frequented when the cocoon was evolved in its present 
form. It appeared probable that the original background was 
provided by the trunks of trees overspread by green crypto- 
gamic growths. In addition to the colour and the way it was 
distributed on the surface, the boss-like shape of the cocoons 
also suggested the irregularities of bark, while the flat white 
under surface appeared to be constructed so as to lie flat on 
some smooth part of a tree-trunk. The introduced plants, by 
their abundance and prickly nature, doubtless afforded an 
advantageous substitute, providing at the same time a green 
background. It would be of the highest interest to attempt 
to find out whether, in some remote parts of these islands, the 
spider still suspended its web to native plants. It should 
be added that in Madagascar, at any rate, the prevalence of 
bark-haunting forms wth lichen-like colours is especially 
marked in the moist zone — probably more so than in any other 
part of the world. 

An E. African gregamoos spider (Stegodyphus) with 

ITS COMMUNAL NEST CROWDED WITH REMAINS OP A MALE 

Pierine butterfly (Mylothris). — Prof. Poulton exhibited 
the nest referred to in the following extract from a letter 
received from Capt. W. A. Lamborn : — 

“ Fort Johnston, 

“ Nyasaland, September I6th, 1923. 

“ I have just despatched a tin box containing a mass of 
spiders’ web on the outside of which are a large number of 
male Mylothris and many other insects. I think that the 
web must be made gradually by a number of small spiders 
living communally in it, for several made their escape when 
I handled it, but I am at a loss to understand what has attracted 
the insects. The web is certainly sticky, but I have been 
unable to detect any special odour other than that of the lime 
leaves on which it has been constructed. There were similar 


end of the eighteenth century when it seems to have been intr^uced in 
connection with the attempts to acclimatize the cochenille-insec . 
According to Burkill the original home of none of those species is era y 
known. It may, however, bo that the American monographers ns 
quite recently heea able to locate their native areas more exactly. 



weba on other limes, only one other with Myhthris in it, and 
then three only.” 

Some of the wings of the Mylothris, determined by Dr. F. A. 
Dixey, F.E.S., as M. rubricosta Msb., had been removed from 
the web and were exhibited, together with two Lygaeid 
Hemiptera, Graphostethm serous F. and Nysius binotatus 
Germ.; a Coccinellid beetle, Ortalia ochracea Weiss.; a 
Halticid beetle, Jamesonia sp. ; an African “ green-bottle ” 
fly of the genus OrtMUa E.D. (= Cryptolucilia v. B. and v. B. 
= PseudopyrMia Girsch.) ; and three of the spiders, — 
young examples probably of S. africanus Blackw. (Eresidae), 
the only one of the three S. African species known to occur 
N. of the Zambesi (E. I. Pocock, F.E.S., in E.M.M., 1903, 

p. 168). 

In the determination of these species, all in an unsatisfac- 
tory and some in a fragmentary condition, kind help had been 
received from Mr. W. E. China, Mr. G. J. Arrow, Mr. G. E. 
Bryant, Maj. E. E. Austen, and Mr. A. S. Hirst. 

The prevalence of specially protected forms in this little 
assemblage of victims was strikmg and probably enabled us 
to make another and an important addition to the list of 
enemies of distasteful insects. 

In an extremely interesting account of these social spiders 
in Natal and South Africa * Dr. G. A. K. Marshall, F.E.S., 
helped us to understand the presence of the disproportionate 
numbers of male Myhthris in the nest. From his description 
it was evident that irregular screens of adhesive silk radiate 
outwards from the nest, and that when any insect becomes 
entangled, spiders come out, receiving reinforcements when the 
prey is large, and drag it into the nest. The larvae of Myhthris 
are gregarious and feed on the parasitic Loranthus. It was 
probable and indeed almost certain that a company had been 
feeding on Loranthus partially enclosed between screens, so 
that the chances of the emerging butterflies becoming entangled 

♦ "Zoologist, (4), II, p. 417 (1898). Dr. Marshall speaks of the 
spider as Stegodyphus gregarius, O. P, Cambr., but Mr. Pocock, in the 
paper already quoted (p. 168), thinks it probable that it was S. dumicola 
Poc., the most abundant S. African species. A small nest of 
Skgod/yphua was figured of the natural size by the late Mr. W. L. 
Distant (iftid., p. 268). 
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on theii fiist flight were extremely h^h. The uniform sex 
' was probably to be accounted for by the capture of the earliest 
emergences, which are usually males; or it may be that 
Mylothris nibricosla produces companies of one sex, and that 
this happened to be an aU-male family. 

Among other interesting facts described by Dr. MaraTmH 
was the mimetic resemblance borne by the nests of certain 
Sunbirds to those of Stegodyphus. The pomtion chosen was 
similar to that of the spiders and the birds’ nests were bound 
with spiders’ web collected for the purpose. 

Dr. Marshall also found several deserted spiders’ nests 
enclosing in the centre a bail of grass, wild cotton, or feathers. 
The explanation became clear when he encountered, near 
Salisbury, Mashonaland, a number of spiders constructing a 
new nest and evidently in a state of great perturbation. 
Opening the old neat Dr. Marshall found four little Dormice, 
whose mother had evidently turned the spiders out of their 
home and taken possession. The spiders were endeavouring 
to put as great a distance as possible between them and their 
enemy. They had passed, by strands of web about four feet 
long, from the original bush to another, and on again by strands 
to a third about six feet distant, and on the side of a termite 
heap opposite to that of the ori^al bush. But some at 
least were still unsatisfied, for about “ fifty of them were 
standing together with abdomen in air pouring forth a regular 
stream of silk in hopes of connecting with another tree. In 
one case a few threads caught on to a tree fully twelve feet 
away ; the near ends were then promptly fastened down, and a 
spider would advance cautiously along, strengthening the 
thread and hauling in the slack as she went, but in every case 
the thread broke. After many attempts to thus retreat further 
they gave it up, and went on with the work of making a new 
nest ” {ibid., p. 422). 

Dr. Marshall also discovered the larvae and pupa-cases of 
a Tineid moth living in the nests of Stegodyphw and preaum- 
ably feeding on the ddbris. The moths were subsequently 
reared by Mr. Focock and Lord Walsingham, who described 
the species as Batrackedra ategodypholius (B.M.M., vol. 39i 
p. 166, 1903). Mr. Focock had given an interesting account 
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of the habits of the larvae and moths, and described the 
manner in which the latter evade the spiders, although he 
considered that both were probably protected in some way 
against their attacks. There could be no doubt that the 
spiders were able to capture the larvae and freshly emerged 
moths, but in the few examples in which the former were 
seen to be eaten the spiders displayed no avidity. The advan- 
tage to the Tineid was obvious, for it gained both security 
and food : the only advantage to the spider that had been 
suggested was that of having scavengers in the nest {ibid., 
pp. 168-70). 

Vaeieties of Eoropean Butteeflies. — Mr. J. J. Lister 
exhibited (1) a short series of Lycaenids {Polyommalus 
(Agriadea) coridon, P. {A.) tketis (bdlargus), Plebeius (Aricia) 
medon, P. (A.) pheretes, P. aegan (argus), and the Hesperid, 
Vrbicola (Augiades) comma, showing the radiate type of 
aberration ; (2) three specimens of Zerynthia {Thais) polyxena, 
race caasandra, taken at Costabelle, Hyeres, in which the 
crimson of the spots on the upperside of the hind-wing is 
replaced (except in the most anterior spot) by buff; (3) two 
varieties of Tomares {Thestor) hdlm, taken at Obstabelle and 
(4) a specimen of Mddaea dictynna, from Gavamie with 
melanic variation of the fore-wing. 

Papers. 

The following papers were read : — 

1. “ On Pseadacraea eurytits and its models in Eastern 
Uganda,” by Dr. G. D. H. Carpenter. 

2. “ On the Oriental Carabidae of the Reise Novara,” by 
Mr. H. E. Andrewes. 
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Wednesday, December 6th, 1923. 

Mr. J. E. Collin, F.Z.S., Vice-President, in the Chair. 

Obituary. 

The Chaibhan announced the death of Colonel Charles 
Swinhoe, a Fellow of the Society. 

Nominations for 1924. 

The Secbetaby again read the list of nominations of Officers 
and Council for the ensuing year. 

Election of Fdlows. 

The following were elected Fellows of the Society : — ^Mr. R. 
CoTTAM, Entomological Dept., Wellcome Tropical Research 
Lahy., Khartoum, Sudan ; Mr. C. D. Mokison, B.Sc., Research 
Entomologist, North of Scotland Agric. College, Aberdeen; 
Capt. T. N. C. Nevill, 48, Sloane Square, S.W. 

Exhibitions. 

Bottebei^es feom Kamebun.— Mr. 6. T. Bethune-Bakeb 
exhibited aS interesting assemblage of synaposematic butter- 
flies from Kamerun which included as models Deilemera 
acradna Druce, and Planema macaria macarioides Auriv., 
P. macarista Sharpe, P. ejmea Cr., and P. elongata Butler, 
with them being associated the Satyrids Elymniopsis bammakoo 
Westw., and E. pihegea Fab., and the N)rmphalids Pseudacraea 
theorina Auriv., and P. ruhama Hew. 

A Method of Mounting Coleopteba. — ^Mr. J. E. Camp- 
bell-Taylob exhibited a munber of beetles mounted on 
celluloid. 

Babe Bbitish Micbolepidopteba. — M r. W. G. Sheldon 
exhibited Ancylis tineana Hb., the second British specimen, 
taken at Bannock in June 1923, and Hedya simjdam F. von 
B., a specimen from south-east Kent bred in June 1923, the 
larva feeding upon aspen. 

Melanabgia Galatea and its vabieties. — ^Mr. E. B. 
Ashby exhibited the following varieties of Melanargia galaiea 
L. : the typical form from Fontainebleau; var. procida Hbst., 
from Digne, Turin, and Arquata, Piedmont ; ab. ? UmmAas 
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Esp., from Digne ; ab. turcica Boisd., an extreme form of the 
melanic type from Rosans and Digne; and var. kUdians 
Oberth., from Montmien, near Nemours station. 

A Bbazilian Ebycinid and its remarkable pupa. — 
Dr. Karl Jordan exhibited a cluster of pupae of the Erycinid 
Mesosemia sylvina Bates, found at Fara by the Rev. A. Miles 
Moss, F.E.S. The pupae are fastened in an upright position 
by the tail-end to the stem or twig of a plant (evidently 
herbaceous), and are so arranged in clusters of three along the 
stalk that the whole resembles a verticillate inflorescence with 
seed-pods or dried-up buds. The stalk of the plant is covered 
with silk, and threads of silk run from the stalk on to the 
posterior segments of the pupa, which are flattened beneath 
and closely appressed to the stalk. There is no girdle. The 
chrysalis is of a dirty brown colour, slightly striped longitu- 
dinally, and covered with very small bristles. The second 
abdominal segment is dorsally slightly humped transversely, 
and the head bears on each side a small black tubercle. The 
larva and food-plant are not known. 

Dimorphism in Male Dynastid beetles. — Mr. Gilbert 
J. Arrow, who illustrated his remarks with lantern slides, 
said : — 

“ A few years ago I described at a meeting of this Society a 
peculiar case of dimorphism in the males of a Dynastid beetle 
(Enema fan F.) inhabiting Tropical America. Until recently 
I have never met with a similar case, but to-night I wish to 
call attention to an interesting parallel in a related species 
(Trichogomphus lunicollis Burm.) ranging from Siam to Borneo 
and Sumatra. 

“ In horned beetles generally the horns are subject to great 
variability in the degree of development. In small individuals 
they may be reduced almost to vanishing point, and the 
largest specimens invariably show them at their maximum. 
Between the extremes every transition occurs, and aU speci- 
mens can be ranged in a single uniform series. In Enema 
pan the female, as well as the males, is horned, the head bearing 
a rather long-pointed horn and the prothorax a very short 
doubly-pointed one. Small males resemble the female, and 
large specimens have a very long but simple horn on the head 
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and a long forked one on the thorax. But large examples also 
occur (known as Enema infundibulum Kirby) in which the 
horns appear as though reversed — the one upon the head is 
double and that on the thorax single. No intermediates are 
found, no minor developments and no distinct female form, 
I therefore regard it, not as a distinct species, but as an isolated 
variety or mutation. 

“ The second case has also been considered hitherto as con- 
sisting of two different species, TricJwgomphus lunicolUs 
Burm., and T. alcides VoU. It is closely related to Enema pan 
F. The female, again, has a long horn upon the head and a 
short doubly-pointed one upon the thorax, and small males 
resemble the females. In larger males the head-horn is longer 
and the thoracic horn broader, the two points of the latter 
diverging more and more according to the degree of develop- 
ment until at the maximum they are separated by almost 
the width of the body. But another maximum form occurs 
{T. alcidesYoll.) in which, instead of spreading out, the thoracic 
horn is contracted and produced, and the cephalic horn also 
assumes a different shape. It has a much stronger curvature, 
a very large tooth near the base (instead of a small one near 
the middle) and a dilated tip. Here, again, no transitional 
phase is known, only the largest individuals appear to assume 
the alcides-iorm, and no separate female form can be dis- 
tinguished. The two cases are closely parallel, but whereas 
the infundibulum form of Enema pan occurs throughout the 
range of the species, from Mexico to S. Brazil, the alcides form 
of Trichogomphus lunicolhs seems to be confined to Borneo. 

“ These two insects are rather exceptional in the possession 
of well-developed horns in the females, and the female armature 
forms the minimum standard for the male, even the smallest 
examples of which do not fall below that level. 

“ I am< also showing a few slides which may throw some 
light upon the evolution of the thoracic horn in this group of 
beetles. As shown by the two cases just discussed, this horn 
appears to arise as a prolongation of the middle of the hinder 
margin of a pre-existing cavity in the pronotum. Two litt « 
anterior points in the side walls of the cavity very commo y 
project also. The cavity frequently contains hair, which is 
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also present upon the head, the extremity of the body and the 
lower surface. In my opinion the prototype of all these 
beetles was entirely clothed with hair, and this has tended to 
disappear first from the most exposed portions of the body. 
In Heterogomphus hirtus the hair is retained upon the whole 
body except the cephalic horn and the upper surface of the 
thoracic one. In H. ulysses, as in most males, it has disappeared 
also from the elytra, although in many females it is more or 
less retained, as in the genus Dynastes. In Dynastes neptmus 
the lateral horns are very conspicuous; in D. Hercules they 
appear halfway along the dorsal horn, and in Golqfa claviger 
towards its end : but in each case the hollowed lower surface of 
the horn between these lateral points and the apex is filled with 
hair, indicating, in my opinion, that this represents the primitive 
hairy dorsal cavity, which has become greatly attenuated and 
inverted in position.” 

Dr. K. Jordan said that a similar polymorphism correlated 
with exceptionally large individuals occurred in the males of 
other families of Coleoptera; but that dimorphism in male 
Lepidoptera was very rare and not connected with secondary 
sexual characters. Such dimorphism is difficult to explain on 
genetic grounds. 

Mr. J. E. Collin initiated a discussion on methods of 
collecting in which Mr. Sheldon, Commander Walker, Mr. 
Willoughby Ellis, Mr. Balfour-Bbowne and others took 
part. 

Papers. 

The following papers were read : — ■ 

1. “ Notes on the Orthoptera in the British Museum, No. 3,” 
by Mr. B. P. Uvarov. 

2. “ Physical Factors controlling Harvesting in an Ant,” 
by Dr. P. Buxton. 

3. “ On Microlepidoptera of Rodriguez,” by E. Meyrick, 
B.A., F.R.S., 

i. “On the Geographical Races of H codes phlaeas,” by Mr. 
E. B. Ford. (Communicated by Commr. J. J. Walker 

R.N.,M.A.) 

5. “ Some Coleopterous remains from the Peat Bed at 
Wolvercote, Oxford,” by Mr. K. G. Blair. 



ANNUAL MEETING. 

Wednesday, January 16th, 1924. 

Mr. E. E. Green, F.Z.S., President, in the Chair. 

Dr. H.Eltringham, one of the Secretaries, read the following 

Report of the Council. 

The Council is again able to report satisfactory progress in 
the various activities of the Society during the year. 

The steadily improving financial position will be dealt with 
in the Report of the Treasurer. 

The losses amongst Fellows through death have been 
unusually small, only 6 having died during this year, but 15 
have resigned, and 10 have been removed for non-payment of 
subscription. The number of new Fellows elected is 41, and 
this number, though somewhat less than last year, when 54 
joined the Society, is nevertheless a high one. The Society 
now consists of 12 honorary, 2 Special Life, and 697 Ordinary 
Fellows, making a total of 711, this being for the fourth year 
in succession the largest in its history. The Society has in 
fact increased by 83 in the last four years, and the Council is 
of opinion that the time may not be far distant when some 
limitation of the Fellowship may become advisable. 

The volume of Transactions and Proceedings will this year 
have quite regained the pre-war standard, both as regards text 
and illustrations, indeed Parts III and IV are probably 
amongst the finest the Society has ever produced. 

The Transactions will consist of some 680 pages comprising 
papera'I^y the following authors : — 

H. E. Andrewes, 2 ; H. J. Carter, 1; G. T. Bethune- 
Baeer, 1; Dr. M. Burr, 1; Dr. Jefferis Turner, 1; 
F. Muir, 1; Dr. R. J. Tilly ard, 2; C. B. Williams, 1; 
T. G. Sloane, 1 ; G. B. Walsh, 1 ; Professor Sii-vestri, 1 ; 



Dr. H. Eltbingham, 3; C. L. Withycombe, 1 ; Dr. J. Wateb- 
STON, 1 ; M. E. Mosely, 1 ; G. C. Champion, 1 ; A. Philpott, 
1 ; R. W. Jack, 1 ; Dr, 6. D. H. Carpentbb, 1 ; B. P. Uvabov, 
1 ; Dr. P. A. Buxton, 1 ; Edward Meyrick, 1 ; K. G. Blair, 
1 ; Professor E. B. Podlton, 1 ; and B. B. Ford, 1. 

Of these, 12 deal with the Lepidoptera, 7 with Coleoptera, 
4 with Neuroptera, 2 with Orthoptera, and one each with 
Thysanura, Diptera, Mallophaga, and Hymenoptera. 

The volume is illustrated by 54 plates, of which 19 are line 
block, 21 half-tone, 3 lithograph and 11 colour. 

The Proceedings wiU consist of about the usual number of 
pages with some text illustrations. 

The originals of all the illustrations have been provided by 
the authors ; blocks for those of Professor Silvestbi’s paper 
were presented by Mr. K. J. Morton; a contribution was 
received towards the cost of one of the coloured plates from Dr. 
H. Eltbingham, who also provided the original for the plate 
illustrating Mr. Ford’s paper. The Society is indebted to 
Professor Podlton for the very handsome gift of the whole of 
the 25 plates for his paper, the cost of which he has authorised 
to be paid from the Fund for the promotion of the Study of 
Organic and Social Evolution, presented in his name to the 
University of Oxford by the distinguished Psychologist, 
Professor James Mark Baldwin. 

The detailed work of the Society’s business has been carried 
on by a Finance and Housing Committee under the Chairman- 
ship of Mr. R. Adkin, a Publications Committee under that of 
Professor E. B. Podlton, F.R.S., and a Library Committee 
under that of Mr. J. E. Collin. The thanks of the Council are 
again due to the Fellows serving on these Committees for their 
valuable assistance. 

In view of the serious financial situation of the Zoological 
Record, and in response to an appeal for funds, the Council 
has voted the sum of £50 towards the cost of the 1922 volume 
of that Publication. In this connection Dr. S. A. Neave has 
been nominated to serve on a Committee that will watch the 
interests of the Societies contributing to the cost of the Record. 

The Librarian reports that the sum allotted by the Council 
during the year for the card index has been or will be expended 
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early in 1924 in purchasing the necessary cabinets, cards and 
other equipment, and in obtaining extra assistance in the 
making up of the cards. So much progress has been made 
that cards have now been compiled for the whole of the books 
and separata in the Society’s possession, and these cards are 
in their places in the cabinets. It now remains to identify 
each item with its card, a work which will take much time. 
Opportunity will be taken to classify the works according 
to the main orders of insects, so far as can usefully be done. 

The funds available have been spent on new books, 
magazine subscriptions and binding, and a large amount of 
rebinding is in hand. 

The result of sales of the Society’s Publications, particulars 
of which will be given in the Treasurer’s Report, is again most 
satisfactory. 

It is hoped that in 1924 the income from the investment of 
the Druce Bequest will be available for the acquirement of 
new books. 

The Report was adopted on the motion of Commander 
J. J. Walker, seconded by Mr. Stanley Edwards. 

The Treasurer’s Report. 

Mr. W. G. Sheldon, the Treasurer, read the following 
Report 

I am so fortunate as to be able to report to the Society that 
the past year has been at least as successful as any of its 
predecessors from a financial point of view. 

The Housing Fund has increased during the year by 
£859 3s. 4d., made up of £285 13s. 8d, donations, and the large 
amount of £573 9s. 8d. saved by the Society out of its income, 
and devoted to this Fund. Amongst the donations we have 
again to thank Mr. Robert Adkin for cancelling Debentures 
drawp to the extent of £90. The sum saved from the Society s 
income consists of : (1) £200 allotted annually by resolution 
of the Council. (2) The surplus of the amount received for 
rents in 1922, over the interest paid on Debentures, and a ter 
allowing an adequate amount to provide for the cost ^ 

to the premises. The amount of this surplus was £152 s. 
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(3) After all the liabilities incurred in 1922, but that were 
unpaid at the end of that year, had been liquidated, it was 
found there was a surplus of £220 15s. Id. It is a very usual 
and proper course to adopt, that any surplus apparent at the 
end of a year shall go towards the redemption of debt, and this 
surplus for this reason has been added to the Housing Fund. 
These amounts, with the balance in favour of the Fund carried 
forward from 1922 of £695 18s. 8d., have allowed for the 
redemption of Debentures during the year to the amount of 
£1500, leaving an amount of £48 18s. 6d. in hand. 

The rate at which the Debentures are being redeemed is 
really remarkable. A year ago I ventured to forecast that I 
expected Debentures would be redeemed during 1923 to the 
extent of £1000. It will be seen that this forecast has been 
exceeded by no less than 50 per cent. The occupation of a 
prophet is proverbially difficult, and I have found it so in 
endeavouring to estimate the probable amount of assistance 
rendered by the Fellows to the Society during the last few 
years. My most sanguine anticipations have not only been 
invariably realised, but exceeded, and I feel sure the assistance 
rendered in the past will be continued to an equal extent in the 
future. The amount of Debentures outstanding at present is 
£2225 as compared with £3725 a year ago. At the date of our 
entering upon the enjoyment of our new home at 41 Queen’s Gate 
early in 1921, the amount of Debentures created was £5290. It 
will be seen that in the three years that have elapsed since then, 
Debentures to the extent of £3065 have been redeemed, or 
almost three-fifths of their original amount. I cannot anti- 
cipate the action of the Council during the coming year, but I 
trust that there will be a further heavy liquidation of debt 
during its currency. 

There has been some delay in receiving the legacy of £1000 
from the late Hamilton H. C. Deuce, but I have recently 
received £250 of it, and I learn from the solicitor that the 
balance is likely to be forthcoming shortly. 

As already announced, another splendid legacy of £1000 
arising out of the will of the late Hon. N. C. Rothschild has 
during the past year been received by the Society. This 
legacy is left quite unconditionally. 
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The amount received from the sale of Publications has been 
slightly less in 1923 than in 1922, amounting to £317 2s. 2d. 
as against £337 14s. Id. Still it represents more than double 
the average amount received from this source imder the old 
conditions. I look upon this result as one of the most eloquent 
testimonials of the Society’s status. The world buys our 
Publications now in larger quantities simply because it recog- 
nises our increased prestige and position. 

The amount from the current year’s subscriptions received 
in 1923 increased by £41 7s. 6d., the total of these being 
£1210 16s. Od. Arrears of subscriptions received also increased 
by £27 13s. Od. The amount of arrears of subscriptions owmg 
at the end of the year was £37 less than was the case a year 
previous. The amount received from Admission Fees, owing 
to fewer Fellows being elected, was £25 4s. Od. less. The 
income arising from property after paying Debenture interest 
and making provision for cost of repairs to premises has been 
£166 5s. Od. 

'Turning to our payments, the amount spent on the Pub- 
lications is £72 2s. Id. less than in 1922. The reason for 
this is, that Parts I and II, 1923 — the only portion of the 1923 
Publications issued during the current year — is rather an 
inexpensive one. Parts III and IV, to be issued shortly, 
having much more matter and many more plates, will more than 
make up for this. 

The amount spent on the Library has been £122 15s. 9d., 
including £59 4s. lid. for new books and £37 2s. 2d. in the pre- 
paration of a much-wanted card index of the books and 
pamphlets. The other items of expenditure are about the 
same as last year and do not call for special notice. 

The balance of income over expenditure in 1923, after pro- 
viding for outstanding liabilities, amounts to the substantial 
sum of £103 2s. Id. 

The Council has been advised that the electric lighting 
installation at 41 Queen’s Gate requires renewing so far as the 
wiring is concerned. Mr. Willoughby Ellis has most gener- 
ously offered to do this work by his firm at cost price, and 
further to contribute the sum of £50 towards the expense. 
The balance of the necessary expenditure can be financed out 



of the Society’s current funds. It is intended to install the 
new wiring at once, and in doing so arrangements will be made 
to carry it out without interfering with the Society’s con- 
venience and activities. Our warm thanks are due to Mr. 
Willoughby Elus for his generous assistance. 

Portraits of the following distinguished Fellows have been 
procured and hung in the Meeting Room during the past year ; 
Charles Darwin, Robert McLachlan, Raphael Meldola, Edward 
Newman, Francis P. Pascoe, Henry Rowland-Brown, Edward 
Saunders, Sir Sidney Smith Saunders, William Wilson Saunders 
and David Sharp. Others will be added during the coming 
year. 

There are large numbers of men who in their day were well 
known in entomology, and whose portraits the Society ought 
to possess, not necessarily for hanging on the walls — there 
is not space enough for all — but so that their lineaments 
may be handed down to posterity. Albums of portraits — 
other than those that have been hung — are being prepared, 
and I should be extremely grateful if any Fellow possessing 
portraits of well-known entomologists that they would be 
willing to present to the Society would communicate with me. 

The above facts will, I trust, be held to justify the opinions 
I hold as to the Society’s satisfactory financial position, but 
there is one more point I should like to mention. At the end of 
1919, the last year under the old conditions at Chandos Street 
and previous to its new financial programme having an effect, 
in the eighty-six years of its existence the Society had accumu- 
lated invested funds amounting to £870 17«. lOd., as valued 
in the statement of assets for that year. 

Four years afterwards our invested funds amounted to 
£5448 9s. 4d. That is to say, they have increased by 
£4577 11s. 6d. or more than five times their value in 1919, and 
then we have, or should have early in the coming year, over 
£2000 to invest. 

Some fifty years ago a famous Chancellor of the Exchequer, 
making his Budget speech, spoke of the prosperity of the 
country as “ increasing by leaps and bounds.” May we not 
too say that the substantiality of the Society’s financial 
position is “ increasing by leaps and bounds ” ? 



The Treasurer also read a few extracts from the Financial 
Statement, and the Report and Accounts were adopted 
unanimously on the motion of Mr. G. T. Bethune-Baker, 
seconded by Mr. W. J. Kaye. 

The President announced that the Fellows nominated as 
Oflacers and Council for the ensuing year had been duly elected 
in accordance with the Bye-Laws. 

The President then read his Address, and at its conclusion 
a vote of thanks to him, coupled with a request that it might 
be printed in the Proceedings, was moved by Professor E. B. 
PoDLTON, P.R.S., seconded by Mr. K. G. Blair, and carried 
unanimously. 

A vote of thanks to the Officers for their services was 
then passed on the motion of Mr. H. Willoughby Ellis, 
seconded by Mr. W. Rait-Smith, and Mr. W. G. Sheldon, 
Dr. H. Eltringham, and Mr. H. J. Turner briefly replied. 
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THE PRESIDENT’S ADDRESS 


Ladies and Gentlemen, 

It is customary for the President to commence his 
Address with a few comments upon the Reports of the Council 
to which you have just been listening. From the Secretaries’ 
Report you will have gathered that the Society is still making 
good progress, and that, on balance, there has been an accession 
of fourteen Fellows during the year, making a total increase 
of eighty-three within the last four years. I think you will 
agree that this is a satisfactory position of affairs and that 
it indicates a growing interest in our Science and our Society. 
The Treasurer’s Report is equally satisfactory, showing, as it 
does, that the Society’s financial affairs are in a thoroughly 
sound state, as is evidenced by the large amount of Debentures 
repaid, or relinquished by the generosity of the holders, as 
also by the increased receipts from subscriptions and other 
sources. I feel sure that you will agree with me that our 
sincere thanks are due to our Honorary Secretaries, Treasurer 
and Librarian, to whose untiring energy and devotion to our 
interests the present satisfactory status of our Society is 
largely due. 

I am glad to be able to report that the losses to our Society 
by deaths have been relatively few, though they include the 
names of two of our most distinguished Fellows. 

The Rev. Canon Fowler, who died on the 3rd of June last, 
was President of our Society during the years 1901 and 1902, 
A devoted study of the Coleoptera, prosecuted for many years, 
culminated in the publication of his monumental work upon 
the Coleoptera of the British Islands — a work that is indis- 
pensable to all students of this Order in these islands. 

Nathaniel Charles Rothschild, whose untimely death at the 
^ge of forty-six we have had so recently to deplore, presided 



over our Society in 1915-16, and his deep interest in our 
concerns was evidenced by a generous provision in his will by 
which the Society has benefited to the extent of £1000. His 
researches upon the sub-order Siphonaptcra, of which he was 
the recognised authority, by their bearing upon the causation 
of bubonic plague provide a notable example of the close 
interconnection of the Pure and Applied Sciences. His very 
extensive and valuable collection of these insects now enriches 
the National Museum of Natural History. A very happy 
and charming disposition endeared him to all who were 
personally acquainted with him. 

Colonel Charles Swinhoe was known to us chiefly through 
his work upon Indian Lepidoptera and, more particularly, 
by his successful completion of the “ Lepidoptera indica,” 
after the death of Dr. F. Moore. 

Eobert Etheridge was for many years Curator of the Austra- 
lian Museum at Sydney, N.S.W. Though a Fellow of our 
Society, his special interest was Geology, and he is said to 
have been one of the chief authorities on the Geology of 
Australia. 

Of Albert E. Hall I have been unable to obtain any particu- 
lars, except that he w'as a well-known Yorkshire entomologist. 

I used to hold the view that the ideal Presidential Address 
should be in the form of a comprehensive review of all notable 
work and new discoveries that have enriched our knowledge 
of Entomology during the preceding year. I now realise that 
this is a “ counsel of perfection.” The present is an age of 
specialism. There are few men now living with a sufficiently 
wide knowledge to cover the vast field that embraces all the 
branches of our science throughout the world. I, most 
assuredly, recognise my incompetence to attempt such a 
review. 

Two other alternatives are open to me. The first is, to give 
a dissertation on the one subject upon which I am supposed 
to have some special knowledge. I hasten to reassure you by 
saying that I do not propose to weary you with a thesis upon 
the Coccidae. The second alternative is to select a subject 
of wider interest — a procedure that was adopted by my 
immediate predecessor, from whose admirable and interestmg 
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address on “ Algeria and its Fauna ” we all derived so much 
pleasure. I feel that I cannot do better than attempt to follow 
his lead, and have accordingly chosen, as the title of my Address, 

“ Some Episodes and Aspects of Insect Life 
IN Ceylon.” 

It was my original intention to survey the whole class of 
Insecta ; but, during the preparation of the following Address, 
I found it impossible to condense my remarks into a sufficiently 
small compass, and that the time at my disposal to-night 
would be exhausted by merely a brief study of the Order 
Lepidoptera. I may, perhaps, be allowed an opportunity of 
completing the survey on some future occasion. 

During a residence (with brief intervals) of thirty-two years 
in Ceylon I had ample opportunities of indulging an inborn 
love of Natural History, and I fear that, during my earlier 
years as a Planting apprentice, I sometimes paid undue 
attention to the fauna and flora of the country to the neglect 
of the more monotonous duties of coolie-driving. It was 
gratifying, in after years, upon my appointment to an official 
post as Government Entomologist, to be able to combine 
business with pleasure and to devote myself entirely to 
entomological pursuits. 

At first, everything was so new to me that I did not know 
what was worthy of record and what was ancient history. 
I had not, then, the advantage of the acquaintance of our 
distinguished Fellow, Professor Poulton, who has been, with 
such happy results, the inspiration of more recent workers in 
tropical countries. But I proceeded, to the best of my ability 
and in the limited time at my disposal, to make notes and 
drawings of everything that interested me. Of course many 
of my observations were scientifically valueless and my deduc- 
tions erroneous ; but they were all of educational value to 
myself, and, amongst the accumulation of material, there has 
been found some good grain that has since borne fruit. My 
advice to any young entomologist who may find himself in a 
similar situation is to start on the assumption that ever)d;hing 
is new and worthy of record, until he can get into touch with 
some such guiding spirit as I have described. 

PROC. ENT. SOC. LOND., V. 1923. H 
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You can, no doubt, picture to yourselves the excitement of 
a young entomologist — fresh from England — ^upon finding 
himself, for the first time, in a tropical island, with its teemin® 
insect life. My first day in Colombo introduced me to more 
species of butterflies than one usually sees in England during 
a year. Gorgeous “ Swallow-tails ” such as hector, aristo- 
lochiae, demoleus, parinda and polytes (with its remarkable 
polymorphic females), together with the strikingly beautiful 
Nymphalinc, Hypolimttas bolina, were common objects in 
every garden and even in the public streets of the town. 

As compared with the sixty-eight butterflies figuring on the 
British lists, approximately two hundred and thirty species 
have been recognised in Ceylon. It is difficult to fix the exact 
number, as authorities differ in their conception of varieties 
and siKjcies. The several families are represented in the 
following proportions -Nymphalidae 70 species ; Lemoniidae 
4; Lycaenidae 70; Papilionidae 43 (comprising 15 Papilios 
and 28 Pierines); Hesperiidae 42. 

It is the relative number of Papilios — both in number of 
species and individuals — that strikes the new-comer more 
particularly ; principally, no doubt, on account of their large 
size and brilliant colouring. The more common species— 
such as parinda, demoleus and polytes — are to be seen every- 
where, from sea-level upwards, in highways and byways, in 
town gardens and in the open country. Their larvae feed 
upon various species of Citrus and occur commonly on the 
orange trees that are cultivated in every garden. The larva 
of parinda is a particularly striking object, somewhat of the 
form and pattern that has been adopted by our British 
“ Elephant Hawk ” caterpillars, the third and fourth body 
segments being swollen and adorned with a large eye-like spot 
on each side. This pattern, doubtless, serves the same purpose 
in both cases. Papilio polytes provides an interesting puzzle 
to the novice. He collects a dozen similar larvae from the 
same bush and raises therefrom what appear to be three or 
more completely distinct butterflies. It is not till later that he 
learns that they are all forms of the female of one and the same 
species, and that two of these forms are excellent mimics o 
tw’o other species belonging to another and distasteful group- 
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A traveller in the drier areas of Ceylon will sometimes find 
himself suddenly involved in a whirling cloud of butterflies, 
disturbed from some roadside puddle at which they had been 
refreshing themselves. I have seen the radiator of a motor- 
car plastered with many-hued wings, after its passage through 
such a cloud. These congregations are principally composed 
of Pierine and Papilionine species, such as nomius, jason, 
agamermion and teredon, with Hebomoia australis and various 
kinds of Appias and Catopsilia ; but they often include 
members of other families. 

Of the Meiielaides group of Papilios, hector and aristolochiae 
(the models for two of the forms of polytes) are more abundant 
at sea-level though they penetrate far into the hills, in diminish- 
ing numbers. But the finest species of this group, the beautiful 
jophoii, is more retiring in its habits and is to be found, in 
company with the sylph-like Hestia jasonia, in jungle-clad 
ravines. I shall not readily forget my first sight of this 
grand “ swallow-tail.” It was a female, and its movements 
clearly indicated that it was intent upon egg-laying. I 
remembered that neither the larva nor the food plant of this 
species was then known. Here was an opportunity for dis- 
covery of which I was eager to avail myself. I followed that 
butterfly, backwards and forwards, through thickets and over 
rocks, for nearly half an hour. I thought I had never seen 
such a vacillating creature. It would hesitate for some time 
at one shrub, then move off to another to repeat the same 
disappointing performance. But, eventually, I was rewarded 
by seeing the insect settle momentarily and bring the tip of 
its abdomen up against the leaf stalk of a certain plant. To 
cut matters short, I then netted the butterfly, secured the egg, 
which I brought through successfully, and now have the parent 
and offspring in my collection. Knowing that the other 
members of the group pass their larval stages upon various 
species of Aristohchia — a family of climbing plants — I was 
surprised to find that jophon had selected a woody shrub, 
until identification of the plant proved it to be a Bragantia, a 
plant which — ^though of very different habit and appearance 
is included in the natural order Aristolochiaceae. 

The association of species with particular Orders of plants 
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has always interested me. An analysis of the food plants of 
the fifteen species of Papilioninae, in Ceylon, shows that four 
{darsim, hector, jopAon and aristolochiae) feed upon Aristo- 
lochiaceae; four {demoleus, nworeanus, parinda and polytes) 
upon Rutaceae ; another four {ahibiades, nomius, jason and 
againemiwn) upon Anonaceae; two {lankesmra and teredoa) 
upon Lauraceae ; and a single species (crino) upon plants of 
the Order Meliaceae. It will be seen that this grouping agrees 
almost exactly with the natural affinities of the several species, 
teredon alone having deserted its clan — ^the Anona feeders. 
A similar analysis of the food plants of the Pierinae reveals 
the fact that, of jbhe twenty-eight species occurring in Ceylon, 
no fewer than thirteen (approximately 50 per cent.) are addicted 
to a diet of Capparis and its allied genera. This group con- 
tains species of nine different genera, namely — Leptosia, Appias, 
Belenois, H^moia, Prioneris, Huphina, Nepheroiiia, Ixias 
and Teracolm. A second large group of eight, comprising the 
several species of Catopsilia and Terias, affects plants of the 
Order Leguminosae. Of the remainder, Delias eucharis is (like 
its congeners in other countries) restricted to the Lorantha- 
ceae, Teracolm amata has been recorded as feeding upon 
Soii adora, while the larvae of four species of Appias and of 
one Teracolm are still unknown. Here we find that practically 
the whole of the Pierines are restricted to two out of the 150 
Orders of flowering plants occurring in Ceylon. Again, all 
the Danaine species in Ceylon feed upon plants of the two 
closely allied Orders Apocynaceae and Asclepiadaceae, all the 
species of which produce an acrid (and often poisonous) latex. 
Is it possible that the distasteful properties of these butterflies 
may be derived from the plants upon which they feed ? 

Though the butterfly fauna of Ceylon is comparatively rich, 
it contains very few species that are restricted to the island. 
As might be expected, by far the greater number occur also in 
Southern India, or are local races of Indian species. Pe 
Niceville remarks that “ there is very little evidence of any 
connection with the Malayan region,” and mentions that only 
three species — Danais exprompta, Euploea corus and ElymMes 
sitighala — are more nearly related to Malayan than to S. Indian 
forms. Of the species that are strictly peculiar to Ceylon t e 
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most striking are Danais taprobana, of a deep smoky brown 
colour, boldly splashed with hyaline spots and streaks ; Cethosia 
nietnen, with the outer margin of both wings deeply serrated, 
the serrations accentuated by a submarginal series of con- 
spicuous white arches, and the glorious bird-winged butterfly, 
Ornithoptera (or Troides) darsitts, with its regal mantle of black 
velvet and old-gold satin. 

The periodic, vast, migratory flights of certain butterflies 
have been frequently described, but never adequately 
explained. The solution of the mystery requires a large 
number of skilled observers, distributed over a wide area of 
country. Unfortunately, interested observers are few and 
far between, in the East. The phenomenon is, most probably, 
intimately connected with the distribution of the food plants, 
which would be affected by the alternating wet and dry seasons 
on the two sides of the island. Be the explanation what it 
may, the spectacle of myriads of butterflies, all moving in the 
same direction, as far as the eye can see, is a truly amazing 
one. At one time the flights will be composed of sombre- 
coloured Euploeas, which have the appearance of drifting 
lazily past, with plenty of time to spare. On another occasion, 
when the several species of Appias are migrating, you have 
almost the appearance of a snowstorm ; but now the butterflies 
are in a desperate hurry to reach their objective. There is 
no lagging, no stopping for refreshment by the way. They 
seem to be impelled forward by some relentless force. The 
late Colonel Manders, by counting the numbers passing between 
two fixed points, twenty yards apart, estimated that not less 
than 14,000 must have crossed a line uniting these points 
during a period of four hours. This was in open country, at 
sea-level. In the hill country, where flights have been con- 
densed along intervening valleys, this estimate would be far 
below the mark. Under such conditions I have seen the 
butterflies so crowded together as to obscure the view of more 
distant objects. 

I must not occupy too much time over the butterflies, which 
have received more general attention than have the other 
Orders of insects. But I should like to say a few words about 
KaUima philarchus — ^the only one of the “ Leaf butterflies ” 
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with which I have any peisonal acquaintance. All the species 
of the genus agree in their remarkable resemblance to a dead 
leaf, when at rest with their wings folded. The apex of the 
fore-wing is pointed, and the anal angle of the hind-wing is 
produced into a lobe which simulates the stalk of a leaf. The 
resemblance is accentuated by the markings of the wing, which 
suggest the midrib and lateral veins of a leaf. It even copies 
the frequent blemishes that are found on a dead leaf. In most 
illustrations of the insect, and in museum exhibition cases, 
the butterfly is represented as having taken up its position 
on a leafy branch where it has occupied a convenient gap in 
the natural series of leaves. I should be sorry to assert that 
it never perches upon a living branch ; but, if such w’ere its 
regular habit, one would expect that the coloration of the 
under-surface would have assumed a greenish tint, to harmonise 
with its surroundings ; whereas a brown leaf, attached in its 
normal position on a living branch, wmuld be somewhat con- 
spicuous. But, in my experience, the butterfly more usually 
settles, head downwards, on the trunk of a tree, where it sways 
gently from side to side. In such an attitude it wmuld be 
mistaken for a detached leaf that — in its fall — has hitched up 
in a cobweb and is being stirred by the breeze. 

It is impossible to give even approximate figures of the 
number of moths that are to be found in Ceylon. Although 
local entomologists have been comparatively few in number, 
extensive collections have been formed during a period extend- 
ing well over sixty years ; yet our knowledge of the Heterocera 
is still far from complete, and I venture to assert that any 
enthusiastic collector, working systematically, in some of the 
wilder parts of the island, would turn up many new species 
even amongst the so-called Macrolepidoptera. As for the 
Microlepidoptera, the large number of species already described 
probably represents but a small percentage of the whole. 
And there is a wealth of interesting and valuable work to be 
done in the study of their life histories. 

In a general review of the moths of Ceylon it is interesting 
to note the relative prevalence of some families in comparison 
with those of our British moths. Sphingidae are well repre- 
sented, the list containing at least fifty, including no less t an 
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seventeen distinct species of the Macroglossinae. lijnlike the 
European steUatarum, which delights in sunshine, these tropical 
“ Humming Bird ” moths do not fly during the heat of the day, 
but appear on the wing in the cool of the evening and continue 
feeding for some time after nightfall. The two “ Bee Hawks ” 
[Cephonodes hylas and C. picus), on the other hand, prefer the 
sunlight. 

When I first arrived in Ceylon, the cultivation of cinchona 
(the source of quinine) was at its height, and I soon became 
acquainted with the larvae of the beautiful “ Oleander Hawk ” 
(Daphnis nerii), which found a congenial food in the succulent 
leaves and shoots of the cinchona plants. At one time they 
multiplied so prodigiously as to become a serious pest. It was 
found necessary to collect and destroy them— literally by the 
bushel. 

Notodontidae are somewhat weakly represented, the total 
number of species being less than that in the British list. 
There is no species of the typical genus Notodonta ; but there 
are representatives of the genera Phalera, Cenira, IcUhyura 
and Stauropus. Of the last mentioned genus I had an 
interesting experience. My duties as Government Entomo- 
logist brought me into contact with many remarkable out- 
breaks of insect pests. Qn one occasion I received an urgent 
telegram imploring my assistance on an estate where many 
acres of tea were said to have been completely defoliated by 
some strange caterpillar. When I arrived on the spot, I 
found that the conditions had by no means been exaggerated. 
More than fifty acres of tea were involved, and large areas 
had been stripped absolutely bare. The insect that was 
responsible for this damage was the larva of Stauropus alternus, 
the Eastern representative of our British “ Lobster ” cater- 
pillar. Some idea of the severity of the attack may be gained 
by the number of caterpillars actually counted on individual 
bushes. Referring to a report made at the time, I find that 
“ three average trees, in the middle of the field, yielded 
severally 306, 327 and 503; while 1,849 fully-grown cater- 
pillars were removed from one specially loaded bush. Putting 
the average at 350 only, this one field of twenty-four acres 
(with 3,500 tea bushes per acre) must have harboured, on this 
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particular day, 29,400,000 caterpillars. Besides the cater- 
pillars actually present on the bushes, vast numbers were 
wandering about on the ground, searching for more food. 
Others were to be seen climbing up the mango and other 
trees growing amongst the tea. There was a distinct and 
continuous sound of the mastication of leaves, accompanied 
by a pattering of pellets of excreta as they fell in showers 
upon the ground.” “ Coolies employed in collecting the 
caterpillars complained of being bitten or stung by them. 
Having previously handled the caterpillars, in small numbers, 
without inconvenience, I thought this complaint must be 
imaginary; but, when I began to remove them from one of 
the infested bushes, I found that they ejected a fluid smelling 
strongly of formic acid. If any of this fluid penetrated 
a wound or scratch it produced considerable pain and, 
a few days later, large blisters formed on my finger-tips.” 
It should be mentioned that, until this sudden outbreak, 
the caterpillars of Stauropm aUernus were far from common 
and considered somewhat of a prize by the collector of 
Lepidoptera. 

Limacodidae, which are represented in this country by two 
small and inconspicuous species only, number approximately 
thirty, in Ceylon; ranging from large moths with a wing 
expanse of over two inches, down to species smaller than our 
own aselia. Amongst them are several pests of economic 
importance, and as the larvae of many species are armed 
with a formidable array of urticating spines, the task of 
removing them is distinctly unpleasant. The Indian crow, 
however — a bird closely allied to our own Carrion Crow- 
will gorge itself to repletion upon some of these stinging 
larvae. 

One cannot pass over the Ceylon moths without some 
reference to the Saturniidae, of which the “ Emperor ” moth 
is our only British example. In tropical countries this family 
includes gigantic species such as Attacus ados, of which I 
have seen individuals with a span of twelve inches. The tip 
of the falcate fore-wing of this insect, when seen projecting 
from beneath a leaf, has a curious resemblance to the head 
of a snake, which may (or may not) be of protective value. 
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The caterpillars of Attacus ricini — a smaller species — are 
cultivated for the sake of the rather coarse but remarkably 
tough silk that they produce; while the wild cocoons of 
Antheraea paphia are the source of the “ Tussore silk ” of 
commerce. But the most strikingly beautiful species is the 
so-called “ Moon Moth ” ^Actios selene), with wings of a 
pale sea-green colour, the hind-wings produced into long 
twisted tails. In the centre of each wing is a circular scale- 
less area with a dark lunar mark on its inner edge. Another 
Satumiid, Cricula trifenestrala, constructs a conspicuous 
cocoon composed of a network of stout, golden-yellow strands. 

Following closely upon the Saturniidae come the Euptero- 
tidae, a family of rather large moths which is entirely unrepre- 
sented in the British Isles. The moths bear a general re- 
semblance to those of the Lasiocampidae, with which family 
they were, at one time, combined. They are distinguished 
from the Lasiocamps by the presence of a frenulum. The 
European “ Processionary caterpillar ” {Cn^thocampa pro- 
cessionea) is a member of this family. An analogous habit is 
noticeable in the larvae of certain Ceylonese speeies whieh 
congregate, during the daytime, in enormous numbers upon 
the trunks of trees, whence they march, at nightfall, to their 
feeding-grounds. These compact aggregations of hairy cater- 
pillars, covering— sometimes — an area of a square yard or 
more, are conspicuous from a considerable distance and have 
a most remarkable appearance, resembling the body of some 
furry mammal flattened against the trunk. The caterpillars 
arc so closely massed together that, even at close quarters, 
they look like a homogeneous pelt. Being so conspicuous, 
it is not surprising to find that they are well protected by an 
undergrowth of needle-like, minutely barbed spines. My 
first acquaintance with one of these gatherings was exceed- 
ingly painful. Pushing my way through dense jungle, I 
accidentally placed my hand upon the mass of caterpillars, 
with the result that hand and wrist were bristling with these 
Lilliputian arrows. An attempt to brush them off made 
matters worse, for they broke off short, leaving the points, 
still embedded in the skin. They have no marked urticating 
properties, but the mechanical irritation from the hundreds 



CXXll 


of spicules is intense. To obtain relief, every individual spine 
must be picked out with the aid of a pair of fine forceps. The 
large, loose cocoons are equally formidable; the last act of 
the caterpillar being to force its detachable spines through 
the texture of the cocoon, where they remain projecting in 
every direction. In spite of this protective armament, these 
caterpillars are a favourite food of a certain species of cuckoo. 

There are very few true Zygaenidae in Ceylon, and such as 
there are are small and dull coloured; but the closely allied 
subfamily of Chalcosiinae provides some large and brightly 
coloured forms which, when on the wing in bright sunshine, 
might easily be mistaken for butterflies, of which some of 
the Indian species are recognised mimics. The larvae of 
Heterusia cingala are sometimes responsible for serious loss 
to the tea-planters, many acres of tea being completely de- 
foliated during the periodic outbreaks of this pest. The cater- 
pillars are limaciform, with series of wart-like prominences, 
each prominence surmounted by a globule of viscid secretion 
which is probably protective, as the larvae are not attacked 
by birds. 

Psychidae are strongly represented and are common , (and 
unwelcome) objects on the tea plantations, where they are 
known as “ bag-worms ” and “ faggot-worms.” 

The Cossidae are few in species, but one of them — Duomitus 
leuconotnn — is a giant of its kind, the females having a wing 
expanse of from seven to eight inches. This species is a most 
beautiful example of protective coloration. It is interesting 
to find, in this family, one of the few moths that are common 
to Britain and Ceylon, namely, Phragnuitoecia castaiiea. 

Hepialidae are represented by a single species onh— 
Phassvs purpurescens, a large and handsome insect with a 
span of over five inches. 

It would occupy too much time to go through the mot s, 
family by family; but, before leaving the subject, 1 sho 
like to describe some of my experiences of nights spent m 
the jimgle with a powerful light to attract moths and ot er 
night-flying insects. Of course there were many blank mg s 
when there was no response to my lure ; but even so there ^a^ 
a charm in feeling that one was alone with nature. 
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wonderful stillness and apparent silence. I use the term 
“ apparent ” advisedly. There is no real silence in the 
tropics. The air is actually permeated by a myriad tiny 
voices, blended together into one harmonious note which 
could be appreciated only were it suddenly to cease. This 
silence occasionally punctuated by the sharp “toe toe ” 
of one of the larger tree-frogs, or the cry of a night bird. 
Then the fairy-like (almost theatrical) effect of the light, 
brilliantly illuminating the foliage of the foreground in strong 
contrast with caverns of mysterious blackness beyond. It 
is upon this outer darkness that one’s attention is fixed with 
expectancy, for, at any moment, some shadowy form may 
appear and, after a period of hesitancy, advance into the full 
blaze of the light. Sometimes an unexpected visitor puts in 
an appearance. A dazzled cuckoo invaded my tent on one 
occasion. On another, I was intently watching the shadows 
when a slight movement attracted my eye. Presently the 
head and forepart of a huge Indian python was revealed. 
After a mutual inspection of some minutes, the snake retired 
into the obscurity from which it had emerged. 

But there are other times when the opposite conditions 
prevail. Instead of rest and silence, all is activity and noise. 
One such occasion is impressed upon my memory. I and a 
friend had erected our light-traps upon the edge of a lake in 
the low country. From the moment that darkness fell 
insects, of all orders, flocked to our lights. At the same time 
there arose such a deafening chorus of frogs that, to obtain 
relief, I had to plug my ears with cotton wool. Mosquitos 
and Chironomids blackened the walls of the tents and were 
scattered by the wild dashes of large moths, water bugs, 
Mantises and other weird creatures. Presently a sharp 
shower of rain fell, succeeded immediately by an invasion of 
winged termites which took temporary possession of the 
tents. It was on this occasion that I first observed the 
activities of the fly Ochromyia jejuna. Following closely 
upon the termites came a small army of these flies, which 
proceeded to pounce upon and carry off the helpless insects. 
An invasion of termites would, at first sight, give the impres- 
sion that further work would be useless. They assemble in 
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their thousands. The light, if not screened, would quickly 
be extinguished. The space inside the tent is a welter of 
fluttering wings. But, within a quarter of an hour, every- 
thing is clear again ; the termites have shaken off their wings 
and crept out of sight. 

In working, as I have often done, throughout the whole 
night, maximum and minimum periods of attraction are 
noticeable. There is an early evening flight of moths, at its 
height for an hour after dark and gradually diminishing till 
midnight, when there is a distinct lull of several hours during 
which the watcher can recuperate himself with a short rest. 
Then there is a reverse process : stragglers commence to 
appear, in gradually increasing numbers, until the second 
(though smaller) maximum occurs during the last hour before 
daybreak. 

It may be remembered that, during the Boer War, a large 
Prisoners’ Camp was established in the hills of Ceylon. This 
camp was surrounded by a ring of powerful arc lights. Whether 
by reason of the novelty of the lights, where no such powerful 
lamps had been seen before, or from the hitherto unsuspected 
richness of the insect fauna of the locality, moths in incredible 
numbers were attracted, night after night. The late Colonel 
Manders, himself a keen entomologist, who was stationed at 
the camp, invited me to spend a few nights on the spot, an 
opportunity of which I gladly availed myself. I subsequently 
published an account of this unique experience in The Entomo- 
logist’s Monthly Magazim of April 1901. As present-day 
memories are short, I am tempted to conclude my Address 
by quoting freely from this article, which appeared nearly 
a quarter of a century ago. 

“ The Boer camp is situated in a small hollow in the midst 
of the undulating patna land at Diyatalawa, at an elevation 
of about 4,000 feet. The electric lamps are visible from the 
surrounding hills within a radius of three miles and, where 
there are no hills to interrupt the view, the glare of the lights 
must be noticeable from a much greater distance. The countrj 
for miles round is open, the vegetation consisting of wiry grass 
and the usual small patna plants. With the exception of a 
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few patches of scrub in an occasional hollow, there is no 
wooded land that could provide breeding ground for the 
myriads of moths that are nightly attracted. The nearest 
forest is fully two miles distant. Yet it is remarkable that 
the greater number of moths seen and captured are such as 
feed, in the larval stage, on plants and trees not present on 
the patnas. 

“ The lamps are of a nominal 2,000 candle-power. The 
standards, made of sawn timber about twenty-five feet high, 
form an admirable resting-place for the dazzled moths. 

“ The lamps are lighted at dusk, which, at this season, is 
soon after 6 p.m., but it is some little time before the insect 
crowd assembles. The fun was in full swing when we started 
on our rounds at nine o’clock. From a little distance every 
lamp was seen to be surrounded by a whirling swarm of 
brilliantly illuminated objects. As we approached, the grass 
was spangled with dazzled moths and, for several yards 
round the foot of each post, the ground was simply carpeted 
with them. It became impossible to walk without treading 
upon them. The post itself was encrusted with moths of all 
sizes, from the large Satumiids and Sphingids to the smallest 
Noctuids and Pyrales. Very few Tineids were noticed. 
Upon one single post I coimted thirty-nine specimens of the 
handsome hawk moth Psettdosphinz discistriga, while Daphnis 
hypothous and Theretra nessus almost rivalled the Pseudo- 
sphinx in numbers. But by far the most prominent species 
were the Noctuids — Oxyodes scroMculata and Maceda vioiti- 
sueta. These two species were present in tens of thousands. 
The moths rested most thickly high up on the post close to 
the lamp. A pair of Zeiss field-glasses proved most useful 
for scrutinizing this part of the post. It was a wonderful 
sight to see all these handsome moths in such close proximity 
to each other, the smaller species filling up the interstices 
between the wings of the larger-, or even superimposed upon 
them. 

“ I was surprised to find that, on the occasion of my visit, 
neither bats nor goatsuckers were availing themselves of the 
feast that was ready for the taking. Only an occasional toad 
was deliberately loading itself up with the smaller moths 
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that fluttered to the ground. Several 
filled themselves to repletion and, when touched, turned 
over on their backs and gazed at the brilliant light in a 
condition of semi-hypnotism. 

“ Most of the lamps are set in the track of the sentries, and 
the heavy foot of the British soldier had extinguished many 
a glorious specimen that would have gladdened the heart of 
an English entomologist. The path was decorated with a 
mosaic of variegated wings and bodies crushed into the 
mud. 

“ Some thirty lamps or more completed the circuit. Each 
one of these was visited in turn. By the time the round had 
been accomplished it was past midnight. I was warned, 
however, that an early morning visit was advisable, before the 
crows, sparrows and swallows had commenced their work of 
destruction. So we started again at daybreak and found 
the moths almost as we had left them, except that they were 
now all at rest and selection could be made with greater ease 
and deliberation. But now we were not the only collectors. 
An army of birds (sparrows and swallows, assisted by an 
occasional crow) was busily at work. The sparrows fluttered 
against the posts, knocking ofl a cluster of moths and pounced 
upon such as fell to the ground ; while the swallows extermin- 
ated those that attempted to escape by flight. We amused 
ourselves by starting an occasional flight of moths and observ- 
ing how the swallows unerringly avoided the several species 
that were protected by an offensive smell, such as Hyfsa 
complana, H. producta and Pelochyta astrea. This last insect, 
when handled, emits a quantity of evil-smelling froth from 
each side, immediately behind the head. 

“ The same performance was repeated on the second night, 
when, if possible, an even larger assemblage of moths was 
present. It is difficult to understand whence such myriads 
of insects could be drawn, each night, never to return to lay 
their eggs. A long continuance of these conditions must 
inevitably lead to the extinction of many species from that 
district. The attraction has now been .in force for four 
months. The crowd is denser on some nights than on others. 
Moths do not assemble, to any extent, when a cold wind is 



CXXVll 


blowing, and strong moonlight is deterrent. Warm damp 
nights, after rain, produce the heaviest crops. 

“ In addition to the moths, other Orders of insects, chiefly 
Hemiptera, were represented. The giant water-bug, Belostoma 
indicum, was dashing about in every direction, while the 
brightly coloured Catacanthus incarnatus and the ‘ stink-bug ’ 
par excellence, Nezara viridula, were to be seen on every 
post. 

“ Some of the Boer prisoners have occupied their leisure 
in catching the moths that settle within their bounds and 
have, in this way, amassed quite considerable collections. 
I noticed several rarities in their boxes and, also, a magnificent 
Noctuid that was quite unknown to me. I tried to induce 
the wily Boer to sell, but money was of no object to him and 
he refused to part with his treasure for any consideration. 
These men were working under great disadvantages. The 
lamps are outside the barrier and only a small percentage of 
the moths settle within their lines. Then they have to be 
within doors soon after sundown. They have no proper 
apparatus for collecting and preserving their specimens, but 
have manufactured for themselves rough setting-boards and 
store-boxes. In the face of all these difficulties several 
collections of real merit have been formed.” 

And now. Ladies and Glentlemen, having occupied (and, I 
fear, wearied) your attention for so long a time, I hasten 
to release you. I have placed on exhibition specimens of 
some of the more notable insects mentioned in my Address. 
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GENERAL INDEX. 


Tht Arabic f guru refer to the pagee of the ‘ Traniactions ’ ; ibe Homan 
numerals to the pages of the ‘ Proceedings' 

The President’s Address is not separately indexed. 


GENERAL SUBJECTS. 

Aberration, of Polyommatus eris, exhibited, Ur ; of Coenongmpha pomphilns, 
unusual, exhibited, Ixxii. 

Abnormal, Zygaena filipendulae, exhibited, liv ; forms of Zygaena, exhibited, 
Iviii. 

Acanthomyops (Jhnisthorpea) brunneiis, ant uew to Britain, exhibited, ill. 

Africa, butterflies from, exhibited, xx ; Pararge muderukal, an Ethiopian 
“ AVall Butterfly,” exhibited, xxv ; new Satyrid from, exhibited, xxviii ; 
on the African species of the Dynastid genus I/eteronyehus, Ixix, 367; 
remarkable snake-like appearance of Ethiopian Sphinx larva in terrifying 
attitude, Ixxix ; with its communal nest crowded with remains of male 
Fierine butterfly {M'yhthris), gregarious spider {Stegoilyphus) from East, 
exhibited, xcii. 

Agriudes bellargus ab. pof on i(S, exhibited, li, liv ; A. hispana, bred, exhibited, 
liv. 

America, Tjepidopterous cocoons from South, exhibited, liii ; Lepidoptera from 
South, exhibited, Iviii. 

Ant, Acanthomyops {Donisthorpea) brunneus, uew to Britain, exhibited, iii; 
factors controlling harvesting in an, Ixxii, xeix, 53S. 

Arrtitt villira, varieties of, exhibited, liv. 

A rgynnis from California, exhibiteil, vi ; types of A . iigluia scotica, exhibited, 
xxxi. 

Ascalaphid, larva from Nyasaland, xliii ; larvae on lichen-covered baik and 
green-painted post at Nairobi, exhibited, Ixi. 

Attacks, of enemies on British butterflies, exhibited, vii ; by caterpillars on 
the wings of Lepidoptera, further evidence of, xiv. 

Australian, Oecopfaorid, remarkable, exhibited, Hi ; species of the gemis 
Melobasis (Fam. Buprestidae, Order Coleoptera), with notes on allied 
genera, revision of the, 64. 

Bat’s dung, insects found in, exhibited, Ivii. 

Beetles, from Pleistocene peat-bed at Wolvercote, near Oxford, fragments 
of, exhibited, xv ; from Ireland, rare, exhibited, xliv ; rate British, 
exhibited, lii; dimorphism in male Dynastid, exhibited, xcvii. 

Bequest to Society, announcement of, Ixxxi. 

Bethune-Baker, vote of condolence with Mr. O. T.,passed, Ivii. 

Bionomic notes on Lepidoptera and other insects from the Federated Ma ay 
States and Peninsular Siam, further, Ixxiii. 

Brazilian Erycinid and its remarkable pupa, exhibited, xcvii 





Britain) Acanthemyops [^Doniathorpea) hrunneut, ant new to, exhibited, iii; 

moth from Saint Helena in, exhibited, i»ii. 

British, Geometrid, exhibited, v ; butterflies, attacks of enemies on, exhibited, 
vii; Hymenopteron, rare, exhibited, xxix; beetles, rare, exhibited, lii; 
Lepidoptera, varieties of, exhibited, Ixxxi; Micro-lepidoptera, rare 
exhibited, xcvi. 

British Museum, No. 3, notes on the Orthoptera in the, xcix, 492. 

Buprestidae, Order Coleoptera, with notes on allied genera, revision of the 
Australian species of the genus Mdobasis, Fam., 64. 

Butterflies, attacks of enemies on British, exhibited, vii ; from the Canaries, 
exhibited, xix ; from Africa, exhibited, xx ; from the Federated Malay 
States, some striking examples of mimicry in, xxxi ; seen from beneath 
in a floating flight, upper-surface patterns of, exhibited, xixvii ; optical 
interpretation of visibility of the upper- when looked at through the 
under-surface pattern of certain, xl ; from the South of France, exhibited, 
xlv; from Khartoum, exhibited, xlv; and an invading Euploea, reciprocal 
mimicry between three indigenous Fijian Euploeine, xlix; from Semliki 
Valley, Western Uganda, exhibited, Ixii ; varieties of European, exhibited, 
xcv ; fmm Kamerun, exhibited, xcvi ; of Fiji cousidered in relation to 
tlie Euploeine and Danaiue invasions of Polynesia and to the female 
forms of BypoUmnaa lolim in the Pacific, mimicry in the, 584. 

California, Aryytinia from, exhibited, vi. 

Canaries, butterflies from the, exhibited, xix. 

Cantharidae, Melyridae and supplement to Oleridae, Coleoptera from the 
Seychelles, Lampyridae, Helodidae, Ivi, 295. 

Garabidae, exotic, exhibited, xii ; on the classification of the Famdy, xllv, 
234; of the Reise Novara, on the oriental, xcv, 459; described by 
Schmidt-Goebel in his Fauuula Coleopterorum Birmaniae, on the 
types of, 1. 

Caterpillars, further evidence that the wings of Lepidoptera are sometimes 
attacked by, xiv. 

Ckrpiridia ripkeus, on the early stages of, Ixix, 439 ; on the tympanic organ 
in, Ixix, 443. 

Cleora g/airaria, variety of, exhibited, Iviii. n 

Cleridae, Coleoptera from the Seychelles.Lampyriaae,Heloditlae,Cantliar- 
idae, Melyridae ami supplement to, Ivi, 295. 

Cocoons, from South America, LepiUopteroui, exhibited, liii, w ic arew i 

on the flat under surface and green on the convex upper sur aM, Ming 
the observer, Cyrtopfiora ctii'to^a opnntiae), a spi er roin 

Reunion, etc., spinning egg-, exhibited, Ixxxvii. 

CotnoYiympha pamphilus^ unusual aberration of, exhibited, Ixxii. ^ 

Coleoptera, from the Seychelles, Lampyi-idae, Helodidae, Cautharidae, 
Melyridae and supplement to Oleridae, Ivi, 295 ; method of 
exhibited, xcvi ; on the types of Garabidae described by Schmi t n* ® 
in his Faunula Coleopterorum Birmaniae, 1; revision of the Anstra i^ 
species of the genus Mehlaiia (Fam. Buprestidae), with notes on a i 
genera, 64. ’ . , 

Coleopterous remains from the peat-bed at Wolvercote, Ox o , some, xc , 
558. 

(alias, rare, exhibited, xxx. 
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Colour-adjustment in wild pupae of Pieris rapae, exhibited, vi. 

Council for 1924, nomination of, Ixxz, zevi. 

Crocini (Keopteridae) with descriptions of new genera and species, systematic 
notes on the, xIt, 269. 

Cryptic patterns during flight, disappearance of, exhibited, Ixvii. 

Cyrtophora citriola (Epeira opuntiat), a spider from Reunion, etc., spinning 
egg-cocoons which are white on the flat imder surface and green on 
the conrex upper surface, facing the observer, exhibited, Izxxvii. 

Danaine invadons of Polynesia and to the female forms of HypoUmms 
boUna in the Pacific, mimicry in the butterflies of Fiji considereil in 
relation to the Euploeine and, 564. 

Danaia ehrysippua from Upper Egypt, exhibited, i. 

Decticinae (Orthoptera), some less known or new genera and species of the 
sub-families Tettigoniinae and, 492. 

Picranura vinula, observation on the growth of the larva of the Fuss Moth 
xliv, 251. 

Dimorphism in male Dynastid beetles, exhibited, xcvii. 

Diptera and those of Mtrapt tuber, on the homology between the genitalia of 
some species of, xxvi, 176. 

Dragonfly captured sixty miles from land, small, exhibited, vi ; dragonflies 
(Order Odonata) of Fiji, with special reference to collection made in 
island of Viti Levu, Ivi, 305. 

Durban, large family of Hypolimnaa (Euralia) iuhia f. wahlbtryi bred from 
capturesl female of same form at, exhibited, lix. 

Dynastid, geuus HtUronychua, on the African species of the, Ul.r, SU"; 
beetles, dimorphism in male, exhibited, xcvii. 

Egypt, Paiiais chryaippua from Upper, exhibited, i; photographs of the 
habitats of insects from, exhibited, xlix. 

Embiidae, collected in Mesopotamia and N.W. Persia, on TliysauurH, 
Termitidae and, xliv, 258. 

Epeii'a opvntiae, a spider from Reunion, etc., spinning egg-cocoons which are 
white on the flat under surface and green on the convex upper surface, 
facing the observer, exhibited, Ixxxvii. 

Erycinid and its remarkable pupa, Brazilian, exhibited, xcvii. 

Euchloe ausonia f. eyyptiaca exhibited, and note on scent, v. 

Euploea, reciprocal mimicry between three indigenous Fijian Euploeine 
butterflies and an invading, xlix ; mimicry in the butterflies of Fiji 
considered in relation to the Euploeine and Danaine invasions of 
Polynesia and to the female forms of Hypolimnaa bolina in the Pacifif. 
564. 

European batterflie.s, varieties of, exhibited, xcv. 

Exotic Carabids, exhibited, xxi. 

Federated Malay States, some. striking examples of mimicry iu bntterlliei 
from the, xxxi; and Peninsular Siam, further bionomic notes on 
Depidoptera and other insects from the, Ixxiii. 

Fellows, election of, i, xiii, xviii, xxvii, xxx, Ivii, Ixx, Ixxx, xcvi. 

Fiji, Pierinc from Viti Levu, exhibited, iv ; all-female families of Jfypoluii'i^ 
bolina bretl in, ix ; reciprocal mimicry between three indigenous ijw 
Euploeine butterflies and an invading Euplota, xlix ; with sped « * 
ence to collection made in island of Viti I.ievu, dragonflies ( 
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Odonata) of, Ivi, 305; considered in relation to the Euploeine and 
Danaine invasions of Polynesia and to the female forms of Hypolimnas 
holina in the Pacific, mimicry in the butterflies of, 564. 

Flight, upper-surface patterns of butterflies seen from beneath in a floating, 
exhibited, xxxvii ; disappearance of crypHc patterns during exhibited' 
Ixvil ’ ’ 

Formosa, Lepidoptera from, exhibited, Iviii. 

Fowler, Canon W. W., notice of death of, xlv. 

France, butterflies from South of, exhibited, xlv. 

Genitalia, of some species Of Diptera and those of Mtropt tuber, on the 
homology between the, xivi, 176; in Sabatinea and allied genera 
(Lepidoptera Homoueura) with some observations on the same structures 
in the Mecoptera, Ixix, 347, 

Geometrid, British, exhibited, v. 

Gifts to the Society, announced, li. 

flrammesia trilinea, variety of, exhibited, xiv. 

Gynandromorphs of Lepidoptera, exhibited, xiii. 

Harvesting in an ant, factors controlling, Ixxii, xcix, 538. 

Hawk attaching Papilio rex at Nairobi, exhibited, Ixi. 

Heat, (Irought and some desert insects, illustrated, Ivii. 

Helodidae, Cantharidae, Melyridae and supplement to Cleridae, Cnleoptera 
from the Seychelles, Lampyridae, Ivi, 295. 

lieoihs phlaeaa paeudophlaeaa in the Tring Museum, series of, exhibited, 
xxii; examples of H. phlaeaa phlaeaa from the Sahara in the Tring 
Museum, exhibited, xxiv ; on the geographical races of if. phlaeaa, xcix, 
682. 

HeUronychua, on the African species of the Dynastid genus, Ixix, 367. 

Homology between the genitalia of some species of Diptera and those of 
Merope tuber, on the, xxvi, 176. 

Hydroptila (Trichoptera), on scent organs in genus, Ivi, 291. 

Hymenopteron, rare British, exhibited, xxix. 

Hypolimnas bolina, bred in Fiji, all-female families of, ix ; large family of 
H. (Kuralia) dubia f. trahlberyi bred from captured female of same form 
at Durban, exhibited, lix ; in the Pacific, mimicry in the butterflies of 
Fiji considered in relation to the Euploeine and Danaine invasions of 
Polynesia and to the female forms of, 564. 

In.sect migration, records and problems of, xxvi, 207. 

Insects, notes on Uganda, exhibited, xlviii ; photographs of the habitats of 
Egyptian, exhibited, xlix; heat, drought and some desert, illustrated, 
Ivii ; found in bat’s dung, exhibited, Ivii. 

Ireland, Lepidoptera from East Tyrone, exhibited, xxvii ; rare beetle from, 
exhibited, xliv. 

Kamerun, butterflies from, exhibiterl, xevi. 

Khartoum, butterflies from, exhibited, xlv. 

Lachnoenema bibulus, description of the pupal shell of, 106. 

Lampyridae, Helodidae, Cantharidae, Melyridae and supplement to Cleridae, 
Coleoptera from the Seychelles, Ivi, 295. 

barvae, and pupae, monkey's meal of Lepidopterous, xxxi ; from Nyasaland, 
Ascalaphid, xliii ; of Fterocroce storeyi, living, exhibited, xliv ; of the 
Puss Moth {Piacranura viuulay, observations on growth of, xliv, 251 ; of 
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Fteroeroee itoreyi (Nemopteridoe), on the, zlv, 263 ; on lichen-covered 
bark and green-painted post at Nairobi , Ascalaphid, exhibited, Ixi ; jjj 
terrifying attitude, remarkable snake-like appearance of Ethiopian 
Sphinx, Ixxix. 

Leaf-like appearance of Neotropical Tettigoniid (Locustid) and moth 
(Thyrididae), exhibited, Izzxiii; -mine from S. Nigeria, remarkable 
Lepidopteroue, exhibited, liv. 

Lepidoptera, gynandromorphs of, exhibited, xiii ; are sometimes attacked by 
caterpillars, further evidence that the ivings of, xiv ; on the mouth-parts 
of the Micropterygoidea, xviii, 181 ; from East Tyrone, exhibited, xxvii ; 
from Formosa and S. America, exhibited, Iviii ; Homoneura, on the 
genitalia in Sabatinea aud alliitd genera, Ixiz, 347 ; and other insects from 
the Federated Malay States and Peninsular Siam, further bionomic notes 
on, Ixxiii ; varieties of British, exhibited, Ixxxi. 

Lepidopterons, scavenger living in parrots’ nests, on a, xviii, 170 ; larvae and 
pupae, monkey’s meal of, xxxi ; cocoons from South America, exhibited, 
liii ; leaf-mine from S. Nigeria, remarkable, exhibited, liv. 

Lycaenid butterdy, salt (chloride of sodium) from human perspiration 
probably dissolved and absorbed by, Ixxxii. 

Lycaenidae, hybrid and other, exhibited, Iviii. 

Macedonia, a contribution to our knowledge of the Orthoptera of, xxvi, 110. 

Mallophaga of the Shackleton-Rowett Expedition, 1921-1922, on the, 
xlv, 288. 

Mecoptera, on the genitalia in Salmtinca and allied genera (Lepidoptera 
Homoueura) with some observations on the same structures in the, 
Ixix, 347. 

Mtlaniirc/ia galatea and its varieties, exhibited, xevi. 

Melobasis (Fam. Buprestidae, Order Coleoptera), with notes on allied genera, 
revision of the Australian species of the genus, 64. 

Melyridae and supplement to Cleridae, (loleoptera from the Seychelles, 
Lampyridae, Helodidae, Cantharhiae, Ivi, 295. 

Merope tuber, on the homology between the genitalia of some species of 
Diptera and those of, xxvi, 170. 

Mesopotamia and N.IV. Persia, on Thysanura, Teimitidae and Embiidae, 
collected in, xliv, 258. 

Micro-lepidoptera, rare British, exhibited, xevi ; of Rodriguez, xc!x, 544. 

Micropterygoidea, on the mouth-parts of the, xviii, 181. 

Migration, records an<l problems of insect, xxvi, 207. 

Mimicry, in butterflies from the Federated Malay States, some striking 
examples of, xxxi ; between three iudigenous Fijian Euploeine butterflies 
and an invading Euploea, reciprocal, xlix ; in the butterflies of Fiji 
considered in relation to the Euploeine and Danaine invasions of 
Polynesia and to the female forms of Ifgpolimtias hollna in the Pacific, 
564. 

Monkey’s meal of Lepidopterons larvae and pupae, xxxi. 

Mounting (loleoptera, method of, exhibited, xevi. 

Mylotkrie, East African gregarious spider (Stegodyphuf) with its cominuna 
nest crowded with remains of male Pierine butterfly, exhibited, xcii. 

Nairobi, hawk attacking Papilio rex at, exhibited, lii ; remarkable variety o 
dry-season form of Precis octavia sesamus from, exhibited, Ixi, ac^ 
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Ascalaphidae on lichen-covered bark and green-painted post at, exhibited, 
Ixi. 

Nemopteridae, notes on, illustrated, xii; on the larva of Pteroeroce storevi 
xlv, 263. ^ ’ 

Neopteridae, with descriptions of new genera and species, systematic notes 
on the Crocini, xlv, 269. 

Xigeria, remarkable Lepidopterous leaf-mine from South, exhibited, liv. 

Xyasaland, Ascalaphid larva from, xliii. 

Obituary, Canon W. W. Fowler, xlv; Hon. N. C. Eothsehild, Ivii; Col. 
Charles Swinhoe, xcvi. 

Odonata, dragonflies of Fiji, with special reference to collection made in 
island of Viti Levu, Ivi, 305. 

Oecophorid, remarkable Australian, exhibited, lii. 

Officers for 1924, nomination of, Ixxx, xcvi. * 

Oriental Carabidae of the Beise Novara, on the, xcv, 459. 

Orthoptera, of Macedonia, a contribution to our knowledge of the, xxvi, 110 ; 
in the British Museum, No. 3, notes on the, xeix, 492. 

Oxford, fragments of beetles from Pleistocene peat-bed at Wolvereote, near, 
exhibited, xv, xeix, 558. 

Pacific, mimicry in the butterflies of Fiji considered in relation to the 
Euploeine and Danaine invasions of Polynesia and to the female forms 
of Hppolimnas holina in the, 564. 

Papilio dardanua, remarkable male of, .xlvii ; hawk attacking P. rex at 
Nairobi, exhibited, Ixi ; new Papilio from Philippines, exhibited, Ixxii. 

Purarge maderakal, an Ethiopian “ Wall Butterfly,” exhibited, xxv. 

I’arnamus apollo, remarkable form of, exhibited, Iviii. 

Parrots’ nests, on a Lepidopterous scavenger living in, xviii, 170. 

Peat-bed at Wolvereote, Oxford, some Coleopterous remains from the, 
xeix, 558, 

Persia, on Thysanura, Termitidae and Embiidae, collected in Mesopotamia 
and N.W., xliv, 258. 

Perspiration probably dissolved and absorbed by Lycaenid butterfly, salt 
(chloride of sodium) from human, Ixxxii. 

Philippines, new Papilio from, exhibited, Ixxii. 

Pierine, from Viti Levu, Fiji, exhibited, iv ; butterfly (Jlylothria), East 
African gregarious spider {fUegodj/phiis) with its communal nest crowded 
with remains of male, exhibited, xcii, 

Pieris rapae, colour-adjustment in wild pupae of, exhibited, vi. 

Platyrrhinm resinotua, the early stages of, exhibited, Ixx. 

Pleistocene peat-bed at Wolvereote, near Oxford, fragments of beetles from, 
exhibited, xv. 

Polygonia c~alhum, and the attacks of enemies on British butterflies, further 
observations in 1922 on the protective resemblance of, exhibited, vii. 

Polynesia and to the female forms of Hypolimnaa bolina in the Pacific, 
mimicry in the butterflies of Fiji considered in relation to the Euploeine 
and Danaine invasions of, 564. 

Polyommatva eras, aberrant, exhibited, liv. 

Precia octavia aeaamua from Nairobi, remarkable variety of dry-season form 
of, exhibited, Ixi. 

Protective resemblance of Polygonia e-albunif and the attacks of enemies 
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ou British butterflies, further observations in 1922 on the, exhibited, 
vii. 

Pseudacraea eurytus and its models in Eastern Uganda, ou, xcr, 469. 

Pteroeroee storeyi, living larvae of, exhibited, xliv ; on the larva of, xlv, 263. 

Pupa, of Pieria rapae, colour-adjustment in wild, exhibited, vi ; monkey's 
meal of Lepidopterous larvae and, xxxi; Brazilian Erjciuid and its 
remarkable, exhibited, xcvii ; dtsacriptiou of pupal shell of Lacknocnenm 
bibulus, 106. 

Puss Moth {Dicraaura viutt/a), observations on the growth of the larva of 
the, xliv, 251. 

Pytho depresses, living examples of, exhibited, Iviii. 

Reunion, etc., spinning egg-cocoons which are white on the flat under surface 
and green on the convex upper surface, facing the observer, Cyrtophora 
eitricola (Ppeira opuntiae), a spider from, exhibited, Ixxxvii. 

Rodriguez, on micro-lepidoptera of, xcix, 544. 

Rothschild, Hon. N. C., notice of death of, Ivii. 

Russian entomologist, necessitous circumstances of, referred to, xvii ; fund 
for, xviii ; letter of thanks from Russian Entomological Society read, li. 

Sabatinca .and allied genera (I.iepidoptera Homoneura), on the genitalia in, 
Ixix, 347. 

Sahara, in the Tring Museum, examples of Htodea phlaias phlueaa from the. 
exhibited, xxiv. 

Saint Helena in Britain, moth from, exhibited, xvii. 

Salt (chloride of sodium) from human perspiration probably dissolved and 
absorbed by Lycaenid butterfly, Ixxxii. 

Satyrid, new African, exhibited, xxviii. 

Sawfly with tarsi, etc., of one leg duplicated, exhibited, Hi. 

Scent, of Euchloe auaonia f . egyptiaca, note ou, v ; -organs in genus Hydfoptila 
(Trichoptera), on, Ivi, 291. 

Sea, small dragonfly captured at, exhibited, vi. 

Seychelles, Lampyridae, Helodidae, Cantharidae, Melyridae, and supplement 
to Cleridae, Coleoptera from the, Ivi, 295. 

Shackletou-Rowett Expedition, 1921-1922, on the Mallopbaga of the, xlv, 
288. 

Siam, further bionoraic notes on Lepidoptera and other insects from the 
Federated Malay States and Peninsula, Ixxiii. 

Spermatheca, Xanopaylla chtopia with double, exhibited, Ixxxi. 

Sphinx larva in terrifying attitude, remarkable snake-like appearance of 
Ethiopian, Ixxix. 

Spider, from Reunion, etc., spinning egg-cocoons which are white on the a 
under surface and green on the convex upper surface, facing t ie 
observer, Cyrtophora citrieola {Eptira opuntiae), exhibited, '***"'’ 
Stegodyphua, with its communal nest crowded with remains c ma e 
Pierine butterfly (Mylothria), East African gregarious, exhibited, xcii. 

Surface pattern, of butterflies seen from beneath in a floating flight, upper, 
exhibited, xxxvii ; of certain butterflies, optical interiirttntion 
viability of the upper- when looked at through the under-, xl. 

Swinhoe, Col. Charles, notice of the death of, xevi. o . ia on 

Termitidae and Embiidae, collected in Mesopotamia and Is.l • ’ 

Thysanura, xliv, 258. 
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Tettigoniid (Locustid) and moth (Thyrididae), leaf-like appearance of 
neotropical, exhibited, Izxziii; aome less known or new genera and 
species of the sub-families Tettigoniinae and Dccticinae (Orthoptera), 
492. 

Tbysaniira, Termitidae and Embiidae, collected in Mesopotamia and N.W. 
Persia, on, xliv, 258. 

Trichoptera, on scent organs in genus Hydroptila, Ivi, 291. 

Triug Museum, series of Heodes phlaeas pseiidophlaeas in the, exhibited, xxii ; 
examples of H. phloem phloem from the Sahara in the, exhibited, xxiv. 

Tyrone, Lepidoptera from Bast, exhibited, xxvii. 

Uganda, insects, notes on, exhibited, xlviii ; butterflies from Semliki Valley, 
Western, exhibited, Ixii; on Pseudacraea eurytus and its models iu 
Eastern, xcv, 469. 

V'ariety, of Grammeeio trilinea, exhibited, xiv ; of Arctio villica, exhibited, 
liv ■ of Cleora ylabroria, exhibited, Iviii ; of dry-season form of Precis 
octavia sesamus from Nairobi, remarkable, exhibited, Ixi; of British 
Lepidoptera, exhibited, Ixxxi ; of European butterflies, exhibited, xcv ; 
of Melanaryia galatea, exhibited, xcvi. 

Vice-Presidents, nomination of, i. 

AVicken Fen fund, statement on financial position, xixi. 

Xtnopsyllo eheopis with double spermatheca, exhibited, Ixxxi. 

Xygaenofilipendtdae, abnormal, exhibited, liv ; abnormal forms of Zygoena, 
exhibited, Iviii. 
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SPECIAL INDEX. 


Tht Arabic Jigura refer to the payee of the ‘ Transaetione’ ,• the Roman numerals 
to the pages of the ‘Proceedings’ 


Abacetus, 57 

abbreviata (Gampsocleis), 116, 152, 
165, 526 

,, ebneri (Gampsocleis), 515, 
526, 537 

abbreviatus subsp. ebneri (Gampsoc- 
leia), 116, 133, 152, 160, 165 
abnormis (Melohasis), 76, 83, 94, 105 
abyssiniens (Heteronyclma), 383, 384, 
385, 388, 402, 437 
Acantliopteroctetes, 195 
accessorius (Thrincus), 156 
Acraea, xx 

aoraeina (Deilemera), xevi 
Acraeinae, 470, 471, 483 
Acrida, 118, 139 
Acridiidae, 125, 154 
acrogonus (Orthogonius), 33, 62 
Acronietopa, 126, 150 
Acrotylus, 180 
Aciydiuni, 129, 155 
actaeon (Thymelicus), xx 
acuminata (Briseis), 101, 103 
acuta (Melobasis), 81*100 
adelioides (AephnidiusJ, 51, 60 
Adelotopns, 239 
adelungi (Xemobius), 143, 146 
adiante (Argynnis), vi 
Adigama, 568 
adippe (Argynnis), viii 
adrasta (Planema), 481, 488, 489 
„ adrasta (Planema), 488 
,, pancalis (Planema), 488, 489 
adyte (Calliploeaj, 598, 600, 601 
aedon (Agrias), lix 
aegcria (Pararge), xix 

,, xipliioides (Pararge), xix 
Aegocera, 456 
aegon (Plebeius), xov 
aegyptiaca (Polyphaga), 120, 144 
aegyptium (Anacridiuni), 115, 125, 
126, 132, 134, 140, 141, 155, 161 
aenea (Melobasis), 75, 78, 83, 100 
aeneipennis (Apristus), 16, 60 
,, (Ltonychus), 15, 62 


aeneomicans (Apristus), 15, 16, 60 
aeneotinctus (Anchoinenus), 468 
Aeolopus, 114, 117, 118, 139, 140 
Aephnidius, 53 
Aeschnidae, 308, 339 
aetliiops (Erirrhinus), 560 
„ (Notaris), 560 
affinis (Danaida), 641 
,, (Drymadusa), 497 
,, (Melobasis), 82 
„ (Metrioptera), 124, 133, 140 
153, 161 

africanus (Stegodyphus), xciii 
aganice (Planema), 475, 481, 484, 487, 
488 


,, f. meruana (Planema), 486 
,, 1'. montana (Planema'., 470, 

474, 475, 484, 485, 4S.S, 
489, 491 

,, f. nyasae (Planema), 484, 485 
Agaristidae, 444 
Ageronia, 456 

aglaia (Argynnis), xxxi, 648 
„ scotica (Argynnis), xxxi 
„ aglaia (Delias), Ixxvii 
Aglaothorax, 501, 502 
agnatus (Pheropaoplius), 44, 63 
Agoniciiii, 241, 244 
Agrini, 246 

Agriocnemis, 306, 335, 343 
Agrionidau, 308, 311 
alba (Nina), 285 
albidicornis (Lanoiana), 501 
albifrons (Dccticus), 116, 119, 12*. 
123, 124, 128, 130, 133, 135, HO, 
154, 161, 527 

albimaculata (Amanris), xxxiv 
albomarginatus (Chortliippns), 1- : 

128, 130,139, 140, 141, 159.161 
albovittata (Leptopliyes), 149, IM 
alciilcs (Trichogomphus), xcvni_ 
alcindo (Planema), 470, 475, iHi ' ' 
481, 485, 488 

„ r. oaracrunica (Planema), 470, 
474, 480, 481, 48/, 491 
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alciope (Acraea), Ixiii, 483 

,, f. alicia (Acraea), Ixiii, 483 
,, f. aurivillii (Acraea), Ixiii, 483 

„ f. macarina (Acraea), Ixiii 

,, f. tella (Acraea), Ixiii, 483 
Aletis, Ixvi 

algericus (Hemictenodectious), 515, 
537 

Alissonotura, 371 
allcni (Laius), 302 
altcrnans (Orthogonius), 34, 35, 62 
altlioffi (Acraea), 483 
aniabilis (Callistus), 468 
„ (Dicranonciis), 57, 61 
,, (Melobasis), 66, 100 
Amara, zvi, xvii, 248, 569 
Ainarini, 247 
Amauris, xxxiv, Ixv 
ambitiosa (Metrioptera), 533, 534, 637 
AralJycera, 288 
Amhlyatomides, 248 
Araeles, 119, 139, 140, 144 , 

americana ( Periplaiieta), 120, 144 
araericauua (Atlanticus), 511 

,, var. fulliolus (Chryeoplia- 
nus), 736 

amestiis (Platyhracon), Ixxv j 

amoeima (Cataacopus), 48, 61 
Amoloija, 248 

Aniorpliomerini, 241, 246, 249 
Amorplionierus, 237, 249 
ampbicrossa (Oinophila), 555 
Amphicstris, 495 
ainjdiitricha (Epiphractia), 653 
amjilipcnnia (Heteronychus), 377, 382, 

383, 384, 385, 387, 395, 438 
am])his (Heteronychus), 433, 434 
amarensis (Gainpsocleis), 616, 523 
Aiuuria, 510, 511 
Aiiaciacschna, 339 
Anarytropteris, 503, 506 
anatolica (Paradiymadusa), 497 
Aiiaulacua, 52, 60 

Ancliista, 20 

Anchoiiienini, 245, 247, 248 
Aiiehonoderides, 250 
Aiicbonoderiiii, 242, 249 
aiideisoni (Heteronychus), 380, 382, 
383, 384, 385, 389, 421, 
422, 438 

(Melobasis), 67, 77, 83, 100 
aiiglicaiia (Trigonalys), xxix 
angolensis (Heteronychus), 382, 383. 

384, 385, 387, 411, 412, 438 
angularis (Dromoceryx), 18, 61 

>> (Mctabletus), 62 
angulata (Hydroptila), 292 
angnlatus (Craspedophorus), 462 


angulatus (Hexachaetus), 62 

,, (Mochtherus), 45, 62, 461 

,, (Orthogonius), 32, 33, 34, 

62 

angulicollis (Nesobasis), 308, 316, 322, 
323, 324, 325 

angulosa (Arytropteria), 605 
aiigustioollis (Orthogonius), 35, 62 
anguatua (Oxycentrus), 68, 63 
Anilara, 70, 104 
Anisoptera, 308, 339 
annae (Ganipsocleia), 515, 517 
annamensis (Microlestes), 19, 62, 461 
annulicornia (Paradryniadusa), 498 
Anomosetidac, 181 
anophtbalma (Langelandia), lii 
Anoplogeniiis, 60 

anthedon (Hypolimnas), lx, Ixi, Ixiv 
Anthiini, 235, 236, 246 
Anthrenua, Ivii 

antilope (Hypolimnas), 565, 588, 650, 
662, 663, 664 

apicalis (Hexagonia), 26, 62 

,, (Melobasis), 70, 78, 81, 83, 
100 

apiculatns (Orthogonius), 34, 62 
apollo (Parnassius), Iviii 
Apotomini, 246 
Appias, iv, v 

approximana (Heteronychus), 882, 383, 
384, 386, 389, 425, 427, 428 
Apriatua, 16, 16 
Aptinns, 40, 41, 60 
aquations (Notiophilus), 558 
Araine, 3, 5, 60 

arator (Heteronychus), 369, 375, 377, 
378, 381, 382, 383, 384, 385, 386, 

389, 397, 407, 409, 411, 415, 416, 

417, 418, 419, 420, 421, 423, 424, 

426, 427, 423, 429, 430, 432, 433, 

438 

archidona (Coenophlebia), xxxviii 
archippus (Daiiaida), 630 
Arctiidae, 444 
Ardistomis, 238 

arenarius (Xecropliilus), 269, 270 
„ (Necrophylus), 263 
aigante (Catopsilia), 209, 22S 
Argiagrion, 316, 335 
Argiolestes, 342 
argiolus (Cyaniris), xiii 
argns (Plebeius), xcv 
Argjmnidinae, Ixvi 
Argynnis, 649 
aridus (Austrolestea), 310 
aristata (Klugina), 276, 284 
aristatus (Trachyphloeus), 560 
aristiona (Helicouius), xxxviii 
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Aristolebia, 36, 37, 60 
aristolochiae (Papilio), xxxv, Irxiv 
,, aristolochiae (Papilio), 

XXXV 

Aroegas, 503 

aruncella ( Micropteryx), 184, 186, 187, 
188, 357, 360 
Arytropteres, 503 

Aiytropteris, 503, 505, 506, 507, 508 
As^aphidae, xliv, Ixi, Ixii 
Ascalaphus, xii, 114 
ascalaplms (Papilio), xiii 
ascaniua (Heteronychus), 381, 383, 

384, 385, 485, 436 
asemus (Mochtherus), 462 
asiatica (Lathrecista), 344 

„ asiatica (Lathrecista), 308, 
340 

assimilata (Euploea), 570 
assimilis (Decticus), 527 
„ (Medecticus), 527 

„ (Patrohus), 559 

astericus (Macrochilus), 460 
astiochas (Iphiaulax), Ixxvi 
• atalanta (Pyranieis), xix, xxvii, Ixix, 
650 

Atella, Ixvii, 629 
ater (Peripristus), 63 
,, (Thyreoptenis), 46, 63 
athama(Pieris), iv 
,, (Tachyris), iv 
Atlanticus, 510, 511 
atlantis (Melanoplns), 2l7 
atossa (Argynnis), vi 
Atranus, 241, 250 

stratus (Heteronychus), 382, 383, 384, 

385, 386, 388, 399, 401, 409, 410 
attenuata (Pterocroce ?), 275, 285 
augustina (Salamis), 644 
aurantiaca (Alaena), xx 

„ (Nesohasis) 308, 316, 330, 
331 

aurautiaria (Hibernia), 228, 230 
aureipennis (Melobasis), 81, 82 
aurella (Sabatinca), 183, 189, 190, 347, 
351, 352, 354, 355, 358 
auricrinella (Epimartyria), 358, 361 
auricularia (Forficula), 128, 143 
aiiricyanea (Mnemonica), 339, 361 
aurinia (Melitaea), xxvii 

„ var. hibemica (Melitaea), xxvii 
var. scotica (Melitaea), xxvii 
auro-notata (Melobasis), 81, 100 
aurora (Ischnnra), 308, 339, 344, 345 
ausonia f. egyptiaca (Eochloc), v 
australasiae (Melanophila), 104 

„ (Pseudagrion), 312, 313 
australis (Clilorobalius), 496 


australis (Chorista), 362, 363 
,, (Dioeropygus), 103 

» (Ephippiger), 495, 496, 499 

,, (Harpobittaous), 361, 365 
,, (Pachysagella), 496 
Austroagrion, 315, 335 
Austrolestes, 306, 309, 344 
autogama (Hieroxestis), 556 
azeka (Vila), xxxviii, xxxix 
azureipennis (Melobasis), 70, 81, 100 
Bactra, 545 

baetica (Rivetina), 120, 132, 145, 160 
ballus (Thestor), xcv 
„ (Tomares), xcv 
bammakoo (Elymniopsis), xcvi 
barbara(Aphenogaster), Ixxii, 538, 540 
barbarica (Sabatinca), 352, 355, 359 
barbams (Scarites), 55, 63 
baringana (Charaxes), xlvii 
Baris, 561 

barretii (Metrioptera), 529 
,, (Platycleis), 529 
basalis (Anaulacus), 53, 60 
„ (Aiytropteris), 506 
,, (Catascopus), 47, 61 
,, (Masoreus), 53, 62 
,, (Thyreonotus), 505 
Basolia, 249 

bassanae (Pectinopygus), 289 
batesi (Ctenodactyla), 28, 61 
,, (Galerita), 8, 9, 62 
,, (Pentagonica), 24, 63 
baudii (Nina), 277, 285 
beckeri (Paradrymadusa), 397 
behri (Colias), xxx 
beiranus(Heteronyclnis), 382, 383, 38i. 

386, 390, 428, 438 
bellanensis (Melobasis), 73 
hellargus (Agriades), li, xcv 

„ ab polonus (Agriades), li 
,, (Polyoinmatiis), xev 
beltaiiensis (Melobasis), 81, 100 
Bembidiini, 236, 237, 244 
Bergiola, 496 

berlandi ( I’oecilimon), 148, 160, 165 
bettiana (Eligiiia), xxi 
bibulus (Lachnochnema), 106, 108 
bicincta (Coptodcra), 31, 61 
bicolor (Bracliynus), 43, 60 
„ (Melobasis), 68, 81, 100 

„ (Stenobothris), 123,128, 130 

» (Styphlomcrus), 63 
Iiiuordata (Plagioptera), lxx*y' 
liiedernianni (Metrioptera), 529_ 

„ (Platycleis), 529, o36 
biguttatus (Chlacnius), 463 

„ (Tetragonoderns), 467 

biguttulus (Stauroderus), 139, 15®i 



CXXXIX 


bilineata (Caini)togramnia), Ixxxi 
bilobus (Tmethis), 156 
bimaculata (Arame), 60 

,, (Casnonia), 3, 61 

bimaculatum (Zophium), 10 
„ (Zuphium), 63 
bimaculatas (Chlaenius), 462 

„ (Liogryllu8),129, 146, 160 
„ (Pheropsophus), 460 
bini6tallica (Melobasis), 78, 83,88, 105 
hinotata (Anchista), 20, 21, 60 
binotatus (Nysiua), xciii 

,, (Ploohionns), 20, 63 
bipciinis (Nemoptera), xii 
bilierforatus (Cyphoii), 29(3, 298 
bipuiiotata (Diplacodea), 308, 341, 345 
,, (Pomatonota), 505, 506 

bipunctatum (Acrydium), 129, 154, 161 
bisaltide f. Tomana (Doleachallia), 686 
bispina (Metrioptera), 534, 535, 536 
bittaciilae, 363, 364, 365 
Bittacus, 363, 364 

blackburni (Melobasis), 74, 81, 100 
RIattidae, 143, 162 
Bleclirua, 16, 19 

bocquilloni (Paradrymadusa), 498 
boisdvivali (P8eudacraea),lxv 
boisdiiTalii (Deragena), 596 

„ (Euploea), 590, 593, 596, 

601, 620, 621, 622, 624, 
625, 627, 677, 682, 683 
„ boisduTalii (Euploea), 564, 

589, 590, 593 

,, proaerpina (Euploea), 564, 

566, 574, 590, 591, 592, 
593, 594, 596, 611, 612, 
615, 616, 617, 618, 619, 
820, 621, 622, 624, 627, 
628, 629, 631, 676, 677, 
678, 879, 680, 681, 682, 
683, 686 

,, simmondsi (Euploea), 564, 

565, 587, 588, 589, 591, 
592, 594, 595, 602, 603, 
609, 620, 622, 624, 625, 
627, 628, 629, 646, 662, 
677, 682, 683, 684, 685 
boisduvalli (Catopsilia), 209 
bolina (Diadema), 648 

(Hypolimnas), ix, xi, 1, li, 665, 
574, 575, 576, 577, 578. 680, 
604, 616, 630, 639, 640, 641, 
642, 643, 644, 645, 646. 647, 
648, 650, 651, 652, 653, 654, 
664, 665, 667, 682, 687, 688, 
689, 690, 691 

■> elliciana (Hypolimnas), 652, 
653, 662, 687, 691 


bolina euphonoides (Hypolimnas), 643, 
644 

,, euploeoides (Hypolimnas), 646, 
950, 653, 654, 656, 658, 659, 
661, 687, 688, 689, 691 
„ montrouzieri (Hypolimnas), 
6.52, 653, 655, 656, 660, 688, 
,, moseleyi (Hypolimnas), 653, 
654 

,, murrayi (Hypolimnas), 658, 
654, 656, 658, 660, 682, 688, 
691 

,, naresi (Hypolimnas), 653, 654 
656, 657, 658, 662, 688, 691 
,, f. ncrina (Hypolimnas). 1, 641, 
645, 646, 652, 654, 661, 662 
687, 688, 691 

,, f. pallescens (Hypolimnas), 645, 
652, 653, 659, 690 
,, f. pulchra (Hypolimnas), 645, 
646 

,, thomsoni (Hypolimnas), 653, 
654, 656, 660, 691 
bolivari (Ctenodecticiis), 514, 515 
„ (Rambnriella), 158 
bonariensis (Aeschna), 217 
BonSIsi (Plocionns), 20, 63 
bosphorious (Poeoilimon), 123, 128, 
137, 148, 160 

brachiatus (Phlesirtes), 510, 536 
brachycerca (Nesobasis), 308, 315, 332 
Brachydema, 241 
Brackylobus, 236 
Brackynini, 238, 245 
Brackynus, 40, 43 

brackyptera (Metrioptera), 528, 531 
532 

brackypterus (Gryllus), 531 
Bradyporus, 118, 119, 120, 131, 134, 
139, 154, 164 
brassicae (Mamestra). xiv 
„ (Pieris), XX 
braueri (Croce), 284 
brenchleyi (Eui>loea), 570 
Brepkidae, 444 

brevicollis (Dociostaums), 123, 137 
„ (Oedipoda), 158 
breviconiis (Cbalcis), iii 
brevipenne (Meconema), 128 
brevis (Docophoroides), 290 
,, (Philopterus), 290 
Briseis, 68, 101 

brookeanus albescens (Papilio), Ixxiv 
Broscink 236, 237, 244, 248 
brunneri (Amuria), 611 

,, (Atlanticus), 511, 513 

,, (Poeoilimon), 148 

brunneus (Acanthomyops), iii, Ivii 
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brunneus (Donisthorpea), iii 
„ (Mogoplistes), 142 
bucephala (Pholidoptera), 124, 137, 
140, 152, 160 

buddba formosana (Calinaga), lix 
buergeri (Decticus), 520, 537 
,, (Gampaocleia), 520 
Buprestidae, 64, 68, 69 
Biiprestis, 67 

burdigalensis (Gryllvts), 129, 146, 160 
biuri (Aeolopus), 115, 157, 161, 165 
,, (Metriopteta), 529 
,, (Platycleis), 529 
buxtoni (Lepidospora), 260, 262 
c-album (Polygonia), iii, vii 
caligatus (Brachynua), 40, 60 
calliarcba (Sabatinca), 1 82, 349, 350, 
351, 352, 363 

callicliloris (Melobasis), 75, 78, 83, 
100 

Callidryaa, 225 
Calliineniis, 154 
oalliplaca (Sabatiuca), 356, 363 
Calliploea, 598 
Calliptamus, 141 
Callistus, 250 
Calophaena, 249 
calycophora (Lebia), 21, 62 
camerunns (Alissonotum), 371, 372, 
391 

„ (Heteronj'ohus), 371, 372, 
437 

caniillae (Chlaenius), 59, 61 
campbelli (Saga), 121, 127, 135, 137, 
140, 151, 160, 165 

campestria (Liogryllus), 146, 160, 456 
campiuiii (Xesobasis), 308, 316, 329, 
330 

cantans (Tettigonia), 494 
Cantharidae, Ivi, 296, 301 
canthopa (Oinopliila), 555 
capillaria (Pterocroce), 277, 285 
capitata (Metrioptera), 529 
,, (Platycleis), 529 
capito (Scarites), 55, 63 
Capitolina (Cenarchis), 550 
Capsidae, Ixxv 
captus (Tach^s), xxi 
Carabidae, viii, xliv, xcv, 1, 3, 18, 20, 
23, 26, 28, 32, 46, 49, 234, 
235, 236, 237, 238, 239, 
240, 241, 242, 250, 459 
,, (Biperforatae), 245 

,, (Clausae), 242 

,, (ConjuDctae), 243 

,, (Disjunctae), 241, 242 

,, (Uniperforatoe), 243, 248, 

249 


Carabides, 238 
Carabinae, 246, 247 
Carabini, 236, 243, 247 
Carabus, 459 
caraibus (Cyphon), 298 
cardamines (Euchloe), xxvii 

„ race hibemica (Euchloe) 
xxvii ’ 

cardui (Pyrameis), xix, xlvi, 210, 211 
212. 213, 216, 219, 22o’ 
222, 223, 225, 227, 230 ’ 

,, (Vanessa), 208 
Carenides, 235, 236, 237f 238 
Carenidium, 235, 237 
carinata (Metrioptera), 153, 529, 531 
,, (Xeduba), 502, 536 

Carphunis, 295 
Carterus, 235 
Casuonia, 3 

castanea (Clivina), 58, 61 
castaneus (Itamus), 38, 62 
Castnia, lix 
Catadromus, 238, 247 
Catascopus, 47, 235 
Catophaga, v 
Catopsilia, 208, 227 
caucasica (Ptcrolepis), 497 
caudata (Gampsocleis), 515, 519, 520 
,, (Melooasis), 80, 83, 96, 105 

,, (Tettigonia), 152, 160 

,, (Tylopsis), 128 
caustica (Sabatinca), 352, 355, 359 
cecropia (Sarnia), xiv 
celebrata (Cenax’chis), 551 
Celes, 132, 134, 137 
Cenarchis, 549 
Ceraeocercus, 496 
ceryne (Precis), xl 
chabrieri (Pholidoptera), 124 
Chaetauchenium, 248 
chalceus (Stenolophus), 467 
chalcomus (Anchomenus), 468 
chalinota (Opogona), 555 
Charaxes, Ixv 
charis (Brachyiius), 41, 60 
charithonia (Heliconius), xiv 
chaudoiri (Casnonia), 459 

„ (Coptodera), 31, 61 

cheiranthi (Pieris), xx 
Chelidoptera, 526, 528 
cheopis (Xenopsyllal, Ixxxi 
chinensis (Brachinus), 460 
,, (Lebia), 461 

cbionippe (Danaida), 641 
Chlaeniini, 236, 237, 245, 250 
Chlaenius, 463 
chloris (Mylothris), xlvi 
Chlorobalius, 495, 499 



cxli 


chloroptera (Oalleida), 11, 12, 461 
,, (Callida), 61 
shobauti (Nina), 270, 2i2, 273, 280, 
285, 287 

Chorthippus, 139 
cliristi {Thymelious), ix 
christinici (Gampsooleia), 515, 521 
chritinici (Gampsocleis), 615 [misprint 
for cliristinici (Gampaocleis)] 
clirysargyra (Sabatinca), 188, 352, 353, 
354 

(ilirysippus (Danaida), xxi, xxxv, 

, xxxvi, xxxvii, 604 
,, f. alcippua (Danaida), 645 

,, (Danaia), i, iii 

,, var. alcippoidea (Danaia), 

ii, iii 

,, var. alcippua (Danaia), ii. 

iii, xxxv, xxxvi, xxxvii 

,, var. axantha (Danaia), ii 

,, var. candidata (Danaia), ii 

,, f. dorippiia (Danaia), iii, 

xxi 

,, f. klugii (Danaia), iii 

chrysoohloris (Melobasis), 68 
,, (Torreaita), 68 

rhrysodora (Hieroxeatis), 555 
cliryaomelina (Melobasia), 76, 79, 83 
chrysonome (Teraoolua), xlvi 
liuyaoptera (Melobasis), 69 
Cicadidae, 177 
(,'icindela, 56, 61 
Cicindelidae, 26, 28 
riliata (Nesobasia), 313, 315, 342 
cingnlatiis (Aiistrolestes), 310 
oioidea (Xaiiierpus), 296, 302, 303 
circuindata (Lebia), 21, 62 
circumductus ((lyphon), 296, 297 
Cisseis, 64 

citricola (Cyrtopliora), Ixxxvii 
daudia f, sahlkei (Agriaa), xiv 
daudins (Heteroligus), 370, 371, 391 
daviger (Golofa), xoix 
deobiile (Gonepteryx), xix 
deopatra (Gonepteryx), xix 
Oluridae, Ivi, 295, 298, 303, 304 
Clivina, 53, 247 

divinoidea (Eupalamus), 58, 61 
Coceinella, 304 
Cocytidae, 444 
coelestiiia (Desera), 8, 61 
coerulana (Sphingonotus), 125, 129, 
157,161 

coeruleiventris (Melobasis). 73, 81, 100 
coeruleacens (Oedipoda), 125, 126, 127, 
128, 130, 132, 137, 141, 1'57, 161 
Loleoptei-a. Ivi, xcvi, xcix, 64, 69, 179, 
238, 459 


collaria (Atranua), 250 
colossus (Diplocliila), 464 
Culpocephalum, 288 
Colpodes, 28 
cometaris (Hiatia), xxxv 
comitata (Lebia), 21, 62 
comma (Augiades), xcv 
,, (llrbicola), xcv 
comosa (Nesobaais), 308, 316, 321, 322 
concinnum (Estkiopterum), 289, 290 
concinuus (Lipeurua), 289 
concolor (Melobasis), 70, 81, 100 
congoensia (Heteronychus), 382, 383 
384, 385, 389, 422, 423, 424, 425, 
430, 437, 438 

congrualia (Trichoptilus), 545, 546 
conica (Biiseia), 68, 101, 103 
,, (Melobasis), 68 
Conocephalidae, 128 
Conoccphalinae, 509 
consangiiinea (Euploea), 601 
,, (Salpinx), 601 
conaimilis (Heteronychus), 380, 382, 
383, 384, 385, 386, 388, 
403, 438 

„ (Hydroptila), 293, 294 

cousularis (Brachinus), 44 
„ (Brachyuus), 60 
„ (Pheropsopliiis), 44, 68 

convolvuli (Brachmia), 547 
Coplolobus, 235 
Coptoderini, 50 
coracis (Metrioptera), 529 
,, (Platycleis), 529 
Cordulepbya, 343 
Coixlnliinae, 339, 343 
core (Euploea), 642 
,, (crastia), 642 
corcoides (Euploea), 642 
„ (Narmada), 642 
coridon (Agriadea), xcv 

„ (Polyommatua), Iviii, xcv 
corniculata (Nesoliasis), 308, 316, 319 
cornuta (Hydroptila), 292 
coronatus (Liparua), xvi 
„ (Molytes), xvi 
Corsyra. 250 

corticalis (Microlestes), 18, 62 
corvinns (Heteronychus), 397, 398 
corydon (Agriades), li, liv, Iv, Ivi 
Cosciniini, 247 
Cosmopterygidae, 552 
costata (Melobasis), 65, 70, 76, 82, 83, 
100 

costatus (Heteronychus), 382, 383, 384, 
385, 387, 411, 413 
„ (Stenorrhaeus), 269 
costifera (Melobasis), 71> 76, 82, 83 



cxlii 


costimnnis (Melobasis), 68, 81, 100 
costalatns (Ctenodecticus), 514 

,, (Hemictenodecticus), 514, 
515, 537 

Craspedophorus, 462 
crassicrus (Ortliogonius), 33, 62 
crassiuscnla (Drypta), 6, 7, 61 
Croatia, 568 
Cratocerini, 245, 249 
Cratocerua, 249 

crenaticrua (Orthogonius), 34, 62 
cricetus (Heterouj'chua), 378, 380, 382, 
383, 384, 386, 387, 396, 397, 404, 
438 

crisjia (Latypica), 557 
Croce, 270, 271, 272, 273, 274, 275, 
276, 284 

Crociiii, xlv, 267, 269, 271, 272, 273, 
274, 275 

cnicifer (Flanetea), 460 
crucigerna ( Oocioatauraa), 158 

„ brcvioollia (Docioatannia), 

168, 161, 164 

„ crucigenia (Docioataurua), 

158 

cruentata (Melobasia), 65, 67, 68, 72, 
80, 81, 83, 88 
Cryptolucilia, xciii 
Cryptoacaphtia, 235 
Ctenodact^lini, 245, 249 
Ctenodecticus, 514, 515 
Ctenoatoma, 27 
Cuneipectini, 241, 244 
cuprea (Briaeia), 101 
cupreo-vittata (Melobasia), 65, 67, 70, 
73, 75, 77, 82, 83, 84, 85, 100 
cupreacciia (Anilara), 81 
cujiriceps (Melobasia), 64, 67, 68, 75, 
79, 81, 83, 100 

cupi'icollis (Melobasia), 75, 78, 83, 
100 

cuprifera (Melobasis), 65, 66, 67, 68, 
69, 71, 78, 80, 83, 100 
cuprina (Melobasis), 77, 83, 87, 100 
cu])ripes (Anthaxia), 104 
,, (Melanophila), 104 
Curcnlionidae, 560, 561 
curta (Briaeia), 101, 103 
curtipennis (Heteronychus), 398 
curvicercis (Drymadusa), 497 
cyanea (Drypta), xlviii 
cyaneipennis (Melobasis], 70, 79, 81, 
83 

cyaneua (Craspedophorua), 462 
cyanipennis (Catascopus), 48, 61 
,, (Euplynes), 28, 61 
cyanocephala (Ophionea), 4, 62, 460 
Cychrini, 242, 247 


cylindrica (Tropidopola),125, 140 149 
155,161 ’ ’ 

Cymatophoridae, 444 
Cymindoidea, 11 
cynorta (Papilio), Ixiii, kiv 

„ f. peculiaria (Papilio), kui 
Ixiv ’ 

Cyphon, 295, 298 
cyprophanes (Daemonarcha), 549 
Cyrtacantliacrini, 155 
Cyrtophora, xc 

daghestanica (Metrioptera), 529 
„ (Platycleia), 529 
daimiella (Pentagonica), 23, 63 
daira (Teracolua), xlvi, xlvii 
dalmatina (Gryllomorpha), 147, ]60 
165 


daniarae (Croce), 284, 285 

„ (Thyaanocroce), 271, 276, 

284. 285, 287 

damoclea psyttalea (Amauris), kir 
Dauainae, xxxiv 
danica (Locuata), 125, 140, 141 
Daiiaia, 568, 569, 571, 606, 607 
daoa (Ideopais), xxxv 
,, perakana (Ganiana), xxxiv 
» » (Ideopais), xxxiv, xxxv 

dardauus (Papilio), xxxi, xlvii 
„ f. cenea (Papilio), xlvii 

„ ab. crocotua (Papilio), xlvii 

„ f. liippocoonoides (Papiliu), 

xlvii 

„ f. tibuUus (Papilio), xlvii 

dasvpiis (Bradypoi'ua), 118, 127, 131, 
164, 181 

debilia (Caccodes), 296, 301 
„ (Dyschirius), 59, 61 
decipiena (Loboptera), 120, 144 
dvclinata (Metachanda), 548 
decolor (Amelea), 144, 145 
decticifonnis (Metrioptera), 629 
„ (Platycleia), 529 
Decticiiiae, 162, 492, 493, 495, 499, 
500, 509, 511, 514 
decticoidca (Chlorobaliua), 499, 500 
,, (Lociista), 499, 500 
Decticua, 122, 124, 133, 526, 52i. 
528 


iefoliaria (Hiberuia), 228 
lejeaiii (Physodera), 22, 23, 63 
leletus (Orthogonius), 31, 32, 62 
leliaa, 220 

lelineata (HydroptiU), 293, 294 
lemetrias, 14, 15, 61 
.eniissa (Sabatinca), 348 
lendrocellus, 8 , , ,ao 493. 

Ansatifroiia (Heteronychus), 33 , 


384, 386, 387, 414 



cxiiii 


nentioaudus (Polysarcus), 149, 160,1 
164 

dentipes (Clivina), 247 
„ (Harpalus), 467 
„ (Hypharpax), 467 
depressiim (Acrydium), 128, 129, 155, 
161 

„ ab. acuminata (Acrydium). 
155 

depressus (Pytho), Iviii 
Deralimmus, 154 

derbyensis (Melobaaia), 79, 83, 89, 
100 

Dermaptera, 162 
derogatua (Decticus), 511 
Diisera, 8 

deaertua (Grylhia), 129, 146, 160 
Dexerra, 503, 504, 508 
diabolicus (Aglaothorax), 502 
Diacliromua, 244 
Diadema, 571 
Diceropygua, 70, 101, 103 
Dieliirotrielms, 244 
dicliroa (Pentagonica), 24, 63 
diohrous (Brachynua), 43, 60 
„ (Styphloraerua), 63 
Dicranoncua, 57, 61 
dictynna (Melitaca), xov 
difiicilia (Stciiolophua), 467 
dwtatua (Hetei'oconna), 370 
dilataticollis (Xeocuria), 104 
diinidiatus (Harpalus), 558 
dinarclia (Hypolimnas), Ixiv 

„ /. baitteloti (Hy|)oIimnas), 

Ixiv 

diooletianus (Euploea), Ixxviii 
Diocosma, 553 
Uioctea, 235, 236 
Diplacodes, 341 

Diptera, xxvi, 171, 176, 179, 203, 
204 

discolor (Dendrocellus), 7, 61 
Dismorphia, Ixviii 
dispar (Chrysophanus), 723 
,1 (Orthogonius), 466 
Disphaericiui, 241, 244, 248 
Displiaericus, 248 

diasidens (Hetcronychus), 369, 380, 
382, 383, 384, 385, 386, 387, 410, 
413, 438 

dissimilis (Cimex), Ivii 
distigma (Arame), 60 
>, (Casnonia), 3, 61 
distincta (Olyntlioscelis), 528 
I, (Pholidoptera), 628 
diversus (Microcerotermes), 261 
dives (Melobasis), 80, 83, 92, 105 
Dociostaurus, 158 


Docophoroides, 290 
Dolichoctis, 45, 61, 461 
Donacia, xvi, xvii, 561, 662, 563 
domestica (Thermobia), 260 
domesticus (Gryllus), 129, 147, 160 
Donaldia, 303 
doris (Heliconiiis), xiv 
doroxena (Micropardalis), 182 

,, (Sabatinca), 351, 352, 354, 
358 

dorsalis (Dromoceryx), 18, 61 
,, (Metabletus), 62 
dorsatus (Chorthippus), 123 
Dracenta [error for Draconia], Ixxxvi 
Drepanidae, 444 
Dromius, 15 

Drymadusa, 496, 497, 524 
Drymadusae, 492 
Dr 3 rpta, xlviii, 8, 236 
Dryptini, 236, 246 
dubia f. dubius (Euralia), Ixi 
,, f. mima (Euralia), lx, Ixiv 
„ f. walilbergi (Euralia), lix, lx 
„ (Hypolimnas), Ixiv 
„ h damoclina (Hypolimnas), Ixiv 
„ f. dubius (Hypolimnas), hi 
,, f. mima (Hypolimnas), lx, Ixiv 
,, f. walilbergi (Hypolimnas), lix, 
lx 

,, (Metrioptera), 629 
„ ( Platycleis), 629 
dumicola (Stegodyphus), xoiii 
duplioata (Apsectra), 36, 60 
„ (Eligma), xxi 
duplicatus (Orthogonius), 32, 35, 62 
dumfordi (Charaxes), Ixxix 
duvauceli (Epomis), 462 
Dynastes, xcix 
Dyschirius, 59 
Dysphania, 220 
ccheria (Amauris), xxxiv, Ixiv 
echerioides (Papilio), xxxiv 
Ectobiinae, 162 
edwardsi (Euphaedra), Ixvi 
ellbrmata (Anaitis), v 
cga (Catophaga), v 
egena (Empusa), 145 
Kgini, 242, 249 
egista (Issoria), 686 
Elaphrides, 238 
Elaphrini, 243 

clderi (Melobasis), 75, 78, 82, 83, 100 
elegans (Catascopus), 48, 49, 61 
„ (Chlaenius), 59, 61 

,, (Indalmus), 58, 62 

(Poecilimon), 123, 128, 137, 
147, 148, 160, 164 
„ (Ramburiella), 168 



cxliv 


elegantula (Coptodera), 29, 30, 61 
elegautnlus (Mastax), 39, 62 
eleiis (Enpliaedra), Ixvi 
eleutho (Nipara), 673, 680, 581, 589, 
596, 612 

elevata (Lebia), 21, 62 
elevatus (Catascopus), 48, 61 
,,' (Loxoncua), 59, 62 
,, (Somotrichua), 63 
Elignia, xxi 

elongata (Briaeis), 101, 102 
,, (Planema), xcvi 
eluta (Coptodera), 30, 61 
Embiidae, xliv, 258, 261 
Embioptera, 261 
Empnsa, 132, 134, 137, 138, 141 
eucedon (Acraea), xii 
Enceladini, 238, 242 
Enceladus, 236 
Endynomeiia, 20 
Engoniaspia, 510 

eodora (Sabatinca), 349, 350, 352, 363 
epaca (Planema), Ixiii, Ixiv, xevi 
,, paragea (Planema), Ixiii, Ixiv 
ephemera (Kina), 285 
ephippias (Polyohroais), 547 
ephippigera (Saga), 151 
Epimartyria, 182, 361 
Epipliraetis, 553 
Epiplemidae, 444 

Ereaidae, xciii I 

ergatica (Adoxyphyea), 546 
erichsoni (Pentagonica), 25, 63 
Kriocrania, 181, 195, 196 
Eriocraniidae, 181, 187, 195, 196, 198, 
199, 200, 202, 203, 204, 205, 361, 
364 

erippus (Danaia), 607, 640, 848 
eris (Teracolus), xlvi 
eros (Polyommatua), Iv 
erynianthia (Cuplia), Ixxvii 
erytliromelas Olelobasis), 68 
,, (Stigmodei'a), 68 
erythrops (Kesobasis), 307, 30S, 315, 
317, 325 

eacalerai (Metrioptera), 154, 161 
escherichi (Lepidosiiora), 261 
Eathiopteruni, 289 
ethlina (Calpodes), 222 
eubule (Callidryas), 208 
,, (Catopailia), 208, 218 
Eucosmidae, 545 
Eudamippua, lix 
Euphaedra, Ixvi 
euplion ( Euploea), 643, 644 
enpborbiac f. dahli (Celerio), xiv 
Euploea, xlix, 1, 566, 568, 569, 570, 
571, 576, 580, 587, 588, 590, 595, 


600, 602, 607, 611, 619, 622, 625 

627, 629, 630, 644, 646, 648, 662 ’ 

663, 665, 666, 676, 677, 678, 679’ 

680, 681, 682, 683, 684, 685, 687 
eupompe (Teracolua), xlvii 
europaea (Mutilla), xxx 
euryodes (Tachya), xxi 
euiytua (Psendacraea), xlviii, xcv, 469 

470, 472, 473, 475, 476, 4781 
484, 485, 488 

,, f. hobleyi (PBeudaoraea), 470, 

471, 474, 475, 477, 478, 479, 
480, 481, 482, 483, 490 

,, f. imitator (Psendacraea), 484 
„ f. mlanjensis (Psendacraea), 

484 

, , f. opisthoxautha ( Psendacraea), 

470, 471, 474, 475, 478, 481, 
482, 483, 490 

• > *• poggeoides (Psendacraea), 

469, 470, 474, 475,476, 477, 
478, 479, 480, 481, 482, 490 

,, f. rogersi (Psendacraea), 484, 
488, 489 

,, f. tirikenais (Psendacraea), 469, 

470, 474, 475, 476, 477, 478, 
480, 481, 484, 487, 490 

Eustra, 38 

evansi (Lcpisma), 258, 262 
exilis (Microlestes), 19, 20, 62 
exornatns (Bradybaenns), 467 
expngnata (Paradrymadusa), 498 
exsndans (Agriocncmis), 308, 335, 336, 
345 


faceta (Melobasis), 80 
facialis (Catascopns), 47, 48, 61 
fainnairei (Melobasis), 75, 77, 83, 101 
fallax (Anarytropteris), 506, 536 
falzteini (>Ietrioplcra), 529 
,, (Platycleis), 529 
fasciats (Eiupnsa), 120, 131, 145, 160 
,, (liypliinomos), 493 

,, (Melobasis), 79, 98, 99, 105 

fiisciatiis (Aepbnidius), 52, 53, 54, 60 
,, (Anaulacus), 60 
fasciola (Doliclioctis), 45, 61 
fatima (Metrioptera), 529 
,, (Platycleis), 529 
fenioralis (Hydroptila), 293^ 
fenioratns (Ortliogoniiis), 465 
fenestrata (Anchista), 20, 60 
fenestratus (Plochiomis), 20, 63 
fernigineus (Abacetns), 60 
,, (Fonqnetius), 62 

,, (Hglconotns)^ 57, 62 

festae (PboUdoptera), 527 _ 
festivus (Bradybaenns), 467 
Rliformis (Bacillus), 162 



exlv 


tiliformis (Croce), lii 
iiliuendulae (Zygaena), liv, Iviii 
filipennis (Croce), 269, 273, 275, 284, 
287 

fimbriatus (Pheropsophua), 44, 63 
„ (Tetragonoderus), 54, 63 
Fisclieria, 146 

lissuralis (Microleates), 461 
flarescena (Pantala), 308, 341, 345 
,, (Poecilimon), 148, 160, 164 

flaricornis (Dolickua), 468 
,, (Laiua), 302 

flavicosta (Arcyptera), 142 
tlarilabria (Nesobaaia), 308, 314, 316, 
318, 319, 320, 321, 325 
flaripes (Dendrocellua), 8, 61 
,, (Deaera), 61 
,. (Drypta), 7, 8, 61 
flavopiloaua (Heteronychua), 371, 372, 
376, 382, 383, 384, 386, 390 
lletchcri ( Drymadusa), 497, 524, 525 
flexnuaa (Coptodera), 29, 31, 61 
flexuoaua (Cycloaomua), 464, 465 
Forticulidae, 143, 162 
formoaa (Melinda), Ixi 

,, (Melobaaia), 80, 83, 92, 99, 
105 

,, (Tirumala), Ixi 
fossor (Heteronychua), 375, 381, 383, 
384, 385, 390, 432, 433, 434, 435, 
436, 437 
Fouquetius, 57 
fournicri (Caatnia), lix 
fbveipennia (Heteronychua), 370 
I'oveolatua (Heteronychua), 369, 376, 
382, 383, 384, 385, 386, 389, 422, 
424, 430, 438 

franckii angelica (Prothoe), Ixxviii 
fraudulente (Euploea), 592, 593, 594, 
695, 601, 602, 603 
frontalia (Chlorobaliua), 499, 500 
,, (Decticua), 499, 500 
fiigax (Orthogoniua), 33 
fulgurana (Melobaaia), 66, 73, 74, 79, 
81, 83 

fuligineaeena (Diadenia), 570 
I, (Hypolimuaa), 570 
fuinatua (Craapedophorua), 462 
„ (Parononierua), 462 
fusca (Arcyptera), 158, 161 
I. (Libreathia), 57, 62 
.. (Metrioptera), 124, 139, 153, 161 
luscescena (Decticua), 627 
luaciceps (Brachinua), 43 
i> (Brachynua), 60 
.•> (Styphlomenia), 63 
uscicollia (Pheropaophua), 44, 63 
luscipennia (Aephnidiua), 51, 60 
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fuacum (Xiphidion), 123, 128, 130, 137, 
140, 141, 152, 160 

fuacua prexaapea (Papilio), xxxii, xxxiii 
fnsai (Poecilimon), 148 
galatea (Melanargia), xcvi 

,, var. lateliana (Melanargia) 

xcvii 

I, ab. leucomelaa (Melanargia), 

xcvi 

,, var. proeida (Melanargia), xcvi 
,, ab. turcica (Melanargia), xcvii 
galene (Aterica), Ixv 

,, tlieophana (Aterica), Ixv 
Camatoba, 568 

Gampaocleia, 140, 497, 515, 516, 517, 
519, 522 

garleppi (Erateina), xxxix 
Gelechiadae, 547 

genei (Dociostaurus), 139, 158, 161 
geniculata (Desera), 61 
genieulatus (Dendrocellus), 8, 61 
genutia (Danaida), xixvi, xxxvii 
Geodromicna, 562, 563 
Geometridae, 444 
gennanica (Blatella), 120, 144 

„ (Oedipoda), 125, 128, 130, 
140, 157, 161 

,, (Kliacocleis), 123, 124, 127, 

137, 140, 152, 160 

geistaeckeri (Heteronychiis), 382, 383, 
384, 385, 888, 399, 409 
,, (Oosonia), 467 
Gigadema, 236 
gigas (Diplochila), 464 

,, var. syriaca (Japyx), 261 
giornae (Pezotettix), 115, 118, 125, 
127, 128, 139, 141, 155, 161 
glabra (Gampsocleis), 517, 518, 537 
„ var. assoi (Gampsocleis), 517, 
518 

„ (Locusta), 517 
glabraria (Cleora), Iviii 
glabratus (Metabletus), 461 
glaucippc (Hebomoia), Ixviii 
globniicollis (Geodroniicus), 569 
gloriosa (Melobasis), 66, 63, 69. 73, 74, 
80, 81, 83, 100 
Glyphanus, 156 
Giyjdiipterygidao, 554 
Glyptus, 248, 250 
goebeli (Catascopus), 47, 61 
goryi (Melobasish 70, 80, 82, 100 
goudoti (Euploea), 644 
gi-aciliceps (Arame), 6, 56, 61 
,, (Casnonia), 5, 61 
gracilis (Gryllus), 145 

,, (Nemobius), 129, 146 
,, (Pteronemobius), 145, 160, 163 

!. K 
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graeffiana (Euploea), 601 , 602, 603, 614, 
616 

,, (Salpinx), 601 
Granigerini, 241 , 244, 247 
Grapliopterini, 235, 236, 246 
gratiosa (Gamtsocleis), 518, 521, 524, 1 
525, 537 

,, (Oedipoda), 125, 129, 132, 
137, 141, 157, 161, 163 
gratiosissima (Melobaais), 66, 79, 82, 83 
gi'atiosus (Decticus), 517 
grceni (Eriocera), 177, 180 
gi-egariua (Stegodyphus), xciii 
gressoria (Lebia), 21, 62 
gi-isea (Metrioptera), 124, 127, 128, 
133, 137, 153, 161 
Gryllidae, 145 
Gryllodca, 116, 147, 162 
gryllotalpa (Gryllotalpa), 115, 129, 
147, 160 
Gryllua, 526 

gnerini (C3Tnindis), 11, 61 
,, (Cymindoidea), 61 
guineeiiaia (Mono), 239 
gularia (Phorticoaomua), 236 
guttatipenne (Dryinaduaa), 497 
haeiiiorrlioidalia (Omocestus), 142 
hageui (Hypothemia), 308, 340 
liakui (Pscudogonalos), xxix, xxx 
,, (Trigonalya), xxix 
halenaia (Doliohua), 468 
halitliersea pfeilTerae (Euripiis), Ixxviii 
hamata (Hydroptila), 293, 294 
„ (Tiruniala), 604 
haniatu8(Peliocypa8), 13, f3 
Haplocneniua, 303 
Haplotrachehis, 235 
Haptotapinua, 248 
Harpalinae, 246, 247 
Harpalini, 236, 236, 237, 241, 244, 
248 

Harpalus, 562 

Harpobittaciia, 363 

harterti (Nina), 285 

haatata (Platyna), xlviii 

hanttecoeuri (Alaena), xx 

liecate (Amauria), Ixiv 

bclcita (Euploea), 564. 580, 681, 582, 

583, 584, 585, 586, 687, 690, 
592, 615, 624, 626, 629, 680, 
645, 677, 682, 683, 634, 685 

,, aglaina (Euploea), 681, 586 
,, bourkei (Euploea), 664, 685, 
586, 587, 606, 608, 609 
,, distiocta (Euploea), 582, 583, 

584, 629, 685 

, , eschscholtzi (Euploea), 664, 566, 
573, 674, 581, 582, 683, 584, 


686, 587, 688, 689, 596, 608 
609, 611, 612, 616, 616, 61?’ 
618, 619, 620, 622, 623. 624’ 

625, 626, 627, 628, 631, 676 
678, 679, 680, 681, 682, 684’ 

lieleita helcita (Euploea), 564, 580 581 
686 

,, iudistinota (Euploea), 582, 586 

,, intermedia (Euploea), 582, 626 

,, lilybara (Euploea), 564, 581, 

596 

„ inatliewi (Euploea), 564, 586 
587, 607, 608, 609 
,, matilica (Euploea), 582 

,, perryi (Euploea), 582, 583 

,, unicolor (Euploea), 582, 583 

688 

,, walkei'i (Euploea), 564, 574, 

581, 582, 583, 584, 585, 586, 
587, 588, .589, 595, 609, 612, 
615, 617 , 619, 623, 624, 625, 

626, 627, 628, 629, 630, 677, 
67 8, 680, 681, 682, 683, 684, 
685, 686 

., (Nipara), xlix 

heldreiohi (Amelea). 120, 139, 141, 
144, 160 

„ (Tnietliis), 117, 133, 137, 
166, 161. 165 

helenua (Papilio), Ixxiii, l.'txiv 

,, helenua (Papilio), xxxiii, Ixxiii 
heller! (Lipeurus), 289 
Helluodcs, 237 

Helluonini, 235, 236, 237, 246 
Helodidae, Ivi, 295, 296 
Hemerobiidae, 264 
Hemicordulia, 340 
Hemictenodecticus, 514 
Heuiiptera, xciii 
Hepialidae, 181 
Hepialoidea, 181 

heptapotainica (Olynti.oacelis), 52j 
(Pholidoptera), 52( 
hcptapotaiiiicus (Tniethis), 156 
heicules (IWnaates), xcix 
,, (irfacropsylla), Ixxxi 
Hcaperidae, Ixxxiii 
, Heterocera, 444 
, Ileteroconua, 370 
, Heteroligua, 370 

lleteromera, 295 ,,, 

heteroncura (Nesohaais), 30^, 31 , 

Hcteronycbus, Ixix, 369, 370 , 3(1, 
372, 873, 386, 391, 402, 40 ^ 413' 

I, hetero’aticte (lachnura), 308, 335,33., 

. 345 



czlvii 


Hexachaetus, 33, 62 
Hexagonia, 26, 27, 28, 62, 247 
Hexagoniinae, 27 
Hexagoniini, 241, 243, 247 
heydeni (Pteronemobius), 146 
hiera (Pararge), xxv, xxvi 
Hieroxestis, S44, 645 
hilara (Scalidiou), 36, 37, 63 
Hiletini, 237, 243 
hiita (Omphra), 460 
hirtus (Heterogomphua), xcix 
hirundinia (Oecaoua), Ivii 
hisopa race occidentale (Aciagrion), 
vi 

hispaiia (Agriadca), Iv 
hispanicalRamburiella), 158 
hispanicua (Docioataiirua), 158 
Histia, XXXV 

Holconotua, 57 
Homoneura, 181 
Homoptera, 179 
Homotbea, 241 
hopei (OrthogoDius), 33, 62 
hiigali (Chlaeniua), 463 
humilia (Caphora), 53, 61 
Hydrophilidae, 239 
Hydroptila, Ivi, 291 
Hygrotodae, 239 

Hynienoptera, xxx, Ixxv, 179, 195 
Hypaenidae, 444 
Hyphinonioa, 493, 495 
liypoorita (Melobasia), 69, 77, 81, 83 
Hypolimnaa, 670, 671, 640, 641, 663, 
664 


Hyponomeutidae, liv, 554 
Hypothamia, 340, 342, 343 
Hypsidae, 444 

ianthina (Sabatinca), 360, 361, 352, 
354, 355, 358 
icarua (Lycaena), xxvii 
„ ab. icariuua ( Lycaena), xiv 
,, var. poatico-obaoleta (Lycaena), 
xxvii 

1 , (Polyommatua), Iviii 
Ichneumonidae, 195 
Idacarabua, 241 
Ideopsia, xxxiv 

ignieanda (Melobasia), 76, 80, 82, 83, 
‘8'J'=epSo(Melobasia), 70, 71, 77, 83, 
ignipicta (Melobasia), 65, 74, 80, 83, 


djinakii (Metrioptera), 529 
I. (Platycleis), 529 
‘bdgei (Melobasia), 79, 83, 90, 105 
imitata (Enploea), 570 
“amaculatus (Moehthenis), 461, 46! 


imperialis (Charaxes), Ixv 
impressa (Sfitakantha), 63 
iinpresaicollis (Heteronychua), 370 
impressus (Rembus), 464 

„ (Thyreopterus), 46, 63 
iinpudcns (Heteronychua), 376, 378, 

382, 383, 384, 385, 387, 414, 438 
inachis (Eallima), Ixxviii 

inca (Castnia), lix 
incerta (Melobasia), 75. 77, 101 
incongruella (Sabatinca), 184, 185, 187, 
193, 352, 354 

ineonspicmim (Zopliium), 10 
„ (Zuphium), 63 
inconspicniis (Microlestes), 19, 62 
iudica (Cymindis). 11, 61 
„ (Cymindoidea). 61 
,, indica (Pyrameis). xix 
„ vulcania (Pyrameis), xix 
iudigna (Heteronychua), 396, 397 
iiidistiiicta (Pholidoptera), 527 
indotatus (Heteronychua), 383, 384, 
386, 388, 405, 406, 438 
indus (Scarites), 462 
infans (Heteronychua), 376, 382, 383, 
384, 386, 387, 413, 414 
inflammabilis (Melobasia), 82 
inflata (Gampsocleis), 525, 637 
infrictus (Heteronychua), 393, 394 
infundibulum (Enema), xcviii 
innocua (Melobasia), 72, 78, 83, 95 
inopinata (Hypolimnaa), 640 
inops (Heteronychua), 369, 375, 382, 

383, 384, 385, 386, 390, 426, 427, 
428, 438 

insignificus (Heteronychua), 381, 383, 

384, 385, 390, 436, 437 
iiisolata (Danais), 570 
insoluta (Oberea), Ixxvi 
insubricus (Acrotylus), 125, 130, 132, 

141, 157, 161 

iiisularis (Orthogonius), 34, 62, 466 
insulariua (Cyphon), 296, 298 
intermedia (Metrioptera), 124, 153, 
161, 629, 536 
„ (Platycleis), 528 
intermedius (Decticua), 636 
interpoaita (Alaena), xx 
interpunctatua (Dyschirius), 69, 61 
iiiterrupta (Coptodera), 29, 80, 31, 
61 

interruptus (Brachinua), 44 
„ (Brachynua), 60 
,, (Heteronychua), 401, 402 

', (Pheropsophus), 44, 63 

intorUitialis (Melobasia), 77, 82, 83, 
100 

,, (Ophionea), 4, 62, 460 



cxlviii 


intricata (Melobasis), 65, 73, 74, 75, 
76, 80, 81, 82, 83, 100 
inustus (Cyclosomus), 464, 465 
io (Vanessa), 230, 650 
iole (Lachnoptera), Ixvi 
iphianassa (Euploea), 601, 602, 603 
„ (Salpinx), 601 

Iphianlax, Ixxvi 
iphigeniae (Metrioptera), 528 

,, (Platycleis), 528 

iridescens (Jlelobasis), 65, 68, 72, 81, 
89 

iridicolor (Melobasis), 73, 80, 83, 93, 
105 

,, (Stenolophua), 467 

iridogramma (Opogona), 555 
irregularis (Frocordulia), 308, 339, 343 
isabellae (Teratoneura), 106 
Isbarta, xxxiv 
Fschnocera, 289 
lachnura, 333, 335, 339 
ismenias (Argiolaus), xlvi 
isodora (Zaretea), xiii 
Isuptera, 261 
iawara (Papilio), Ixxiii 

„ iswara (Papilio), xxxiii 
iawaroides curtisi (Papilio), xxxiii 
italicus (Calliptamus), 118, 122, 123, 
125, 126, 127, 128, 129, 130, 132, 
134, 137, 140, 141, 155, 161 
jacobsoni (Paradryraadusa), 498 
jacowleffl (Melobasis), 81 
jacquinotii (Pieris), iv 
Jamesonia, xciii ' 

japonica (Coptodera), 30, 61 
„ (Eustra), 38, 61 
„ (Locusts), 495 
japouicus (Decticus), 527 
Japygidae, 261 

jaspidea (Anaciaeschna), 308, 339, 344 
javana (Tillicera), Ixxvii 
javanus (Pheropsophua), 44, 63, 460 
„ (Sagraemerus), 467 
joppaua(Nina), 270, 281,287 
Josandreva, 272, 274, 275, 284 
juniper! (Oligographa), xxxi 
jurtiua (Epinephele), xxvii 

„ ab. addenda (Epinephele), xxvii 
kahldeni (Charaxes), Ixv 
karnyana (Metrioptera), 532, 537 
kamyi (Pholidoptera), 527 
keithloa (Rhopalocampta), xxxi 
kerketa (Olynthoscelis), 527 
,, (Pholidoptera), 527 
Icervillei (Ctenolepisnia), 260 
kibonotense (Xiphidion), 509 
kilimaiidjaricum (Xiphidion), 509 
Kirbyi (Uezagonia), 25, 26, 62 


Klugina, 272, 274, 276, 284 
kraepelini (Ctenolepisma), 259 
„ (Isolepisma), 259 
kraussi (Gampsocleis) 515, 518, 519 
„ baicalensis (Gampsocleis). 515 
518, 519 

kuenowi (Pseudacraea), 470, 473 47* 
479, 480 ’ ’ 

„ hypoxantha (Pseudacraea) 
475 


kurda (Olynthoscelis), 527 
„ (Pholidoptera), 527 
labradus (Zizera), 576 
Lachnoptera, Ixvii 
laeta ( Luciola), 295, 296 

,, (Melobasis), 68, 70, 71, 81,100 

laetepicta (Eligma), xxi 
laetus (Chlaenius), 463 
laevigata (Diplochila), 463 
laevilineatus (Heteronychus), 382, 3S3, 
384, 386, 401, 402 
Lampyridoe, Ivi, 296 
Lanciaiia, 500, 501 
laodice (Lachnoptera), Ixvi 
lapponicus (Ectobius), 120, 143 
lateralis (Gryllodes), 115, 147 
,, (Hypharpax), 467 
lathaini (Melobasis), 67, 68, 71, 76, 81, 
83, 100 

Lathrecista, 340 
laticeps (Melanophila), 104 
,, (Melobasis), 104 
laticollis (Euryusa), Ivii 
latirostris (Platyrrhinus), lx.v 
Latypica, 545 

I,aurhervasia, 271, 272, 274, 276, 2S4, 
285 


lauta (Melobasis), 70, 80, 83, 100 
laft-i (Groce), 271, 284, 285, 287 
,, (Laiirbervasia), 271, 284, 285 
,, (Thysanocroce), 285 
Lebiini, 237, 246, 250 
leda (Eronia), Ixvii, Ixviii 
legitima (Bactra), 547 
ieilus (Cydamon), 208, 214, 441 
,, (Cydimon), 441 [iiiisiinu’' I" 
Cydamon] 

,, (Urania), 214 
lenobapta (Orygocei-a), 5.53 
leonora (Dismorphia), Ixix 
lepida (Calleida), 461 

„ (Callida), 12, 61 , , 

upu.„u„, ™ 

204, 347, 350, 362, So , 
365, 457 

„ (Haustellata), 13/ 
Hoiiioneura, Ixix 



cxlix 


Lepidoptera, Laciniata, 187 
Lepisma, 258 
Lepisniidae, 258 
Icptostoma (Nina), 285 
Leptotrachelus, 28, 62 
Lcstes, 344 

I^estidae, 306, 307, 309 
leto (Ar^nnis), vi 
leucoviridis (Clilorobaliua), 499 
liagore (Teracolua), xlvi 
Mbellulidae, 308, 339 
Libellulinae, 340, .343, 344 
licas (Heteronychua), 369, 377, 379, 
380,381, 382, 383, 384, 38.’>, 386, 
388, 391, 394, 397, 398, 399, 403, 
406, 412, 421, 437 
Licinini, 245 

lightfooti (Croce), 284, 285 
lignstici (Otiorrhynciius), 560 
lilifolia (Tylopaia). 126, 127, 128, 130, 
137, 140, 150, 160 
limbata (Trarnea), 308, 341, 344 
limbatua (Tmetliia), 156, 161 
limbellua (Brachynua), 42, 60 
limborgi amplirufa (Kallima), Ixxviii 
limniace (Danaida), 606, 607 
lineatus (Agaatus), 10, 60 
lineola (Drypta), 460 
„ (Oxaoia), 295 
Lionyohus, 15, 62 
liopsaniraa (Cenavchia), 550 
Lipteninae, xx 
Lithoaiidae, 444 
litiira (Arame), 60 
„ (Odaoantha), 4, 5, 6, 56, 62 
loiiata (Clivina), 462 
Locusta, 157, 495 
Looustidae, viii 
logani (Heatia), xxxiv 
Lomaaa, 250, 463 

jongioaudata (Ctenolepiaina), 239 
oiigioomia (Chorthippus), 159 
ongipennia (Pterocrocel), 275, 235 
longipea (Acrotylua), 125, 126, 129, 
141, 167, 161 
■ I (Paiadryraaduaa), 498 
longistyla ( Neaobaaia), 308,3 1 5, 318, 330 
lonicerae (Zygaena), Iviii 
bontara, 568 
I^riccrini, 243 

lowii (Neorina), xxxii, xxxiii, Ixxiii, 
Ixxiv 

xxxii, xxxiii 


, 352, 354, 


nemhyta (Neorina), 
>i (Pbaagonura), 494 
I !■ (Tettigonia), 494 
uoidula (Gyrophaena), Ivi 
Ittcdia (Sabatinca), 348, SI 
355, 363 


lugMa (Drypta), 7, 61 
binicollia (Trichogomphua), xcvii, 
xcviii 

luridua(Peliocypaa), 13, 63 
luteaceiia (Hypolimnaa), 663 
Lycaena, 606 
Lycaenidae, Ixxxii 
Lymantridae, 444 
lynx (Clilaeniua), 463 
Lyonetia, liv 
Lyonetiadae, 545, 555 
maoaria hemileuca (Planema), Ixiv 
473, 474, 475, 490 
„ macarioidea (Planema), xovi 
macariata (Planema), xevi, 469, 470 
471, 473, 474, 475, 476, 477, 478, 
479, 480, 481, 482, 483, 485, 490 
macedonica (Metrioptera), 153, 161, 
165, 529 

raachaon (Papilio), 114 
niacleayi (Anilara), 70 
„ (Euploea), 603 
„ (Melobaaia), 67, 76, 79, 83, 
89, 93, 105 

,, (Salpinx), 598, 601 
maorocephalua (Decticus), 627 
macropoda(Acrometopa), 127 
macropus (Xenoses), Ixxv 
macrostigma (Syntheniis), 844 

,, macrostigma(Syntliemis), 

308, 339, 344 

,, oocidentalis (Syntheniis), 

339 

,, orientalis (Syntheniis), 

339 

Alacrotarsipus, Ixxr 
macroxipha (Phasgouura), 494 
,, (Tettigonia), 494 

maculata (Pachysagella), 495, 496 
,, (Paradrymadusa), 498 

maculatus (Diceropygus), 103 

„ (Goniphocerus), 139, 158, 

161, 164 

maderakal (Pararge), xxv, xxvi 
maera (Pararge), xxv, xxvi 
magnifica (Drymadusa), 497 
maharani (Lcbia), 22, 62 
mahenais (Cyphon), 296, 298 
maindroni (Donaldia), 303 
,, (Xamerpus), 303 
inalacista (Latypioa), 557 
inalayana (Danaida), 641 
malcvola (Metachanda), 547 
Mallopliaga, xlv, 288 
JIalthaeodea, 303 
Malthodes, 301 

mandarinus (Craspedophorus), 462 
mandibularis (Drypta), 6, 61 



cl 


Mantis, 122, 138 
Mantispa, 263 
marcellus (Papilio), Ixxii 
marginalis (Brschinus), 43 
„ (Braohynns), 60 

„ (Pheropsophus), 43, 68 

marginata (Hololampra), 120, 123, 144 
„ (Myoetopnila), 178, 180 

margineguttata (Tylopsis), 126 
marginellus (Lionychus), 15, 62 
marginift'ra (Loousta), 493 
maroccanus (Dociostaurna), 158, 161 
mashanus (Heteronychus), 369, 398, 
399 

Masoreidea, 248 
Masoreus, 50, 53 
Jiaatax, 39 

mauritanicus ( Microlestea), 20, 62 
maui-us (Microlestea), 20, 62 
mayeti (J7emobius), 145,_146 
meade-waldoi (Xiiia), 285 
Mecopodinae, 506 

Mecoptera, Ixix, 176, 201, 363, 364, 
365 

iledecticua, 527 
medon (Arioia), xov 
,, (Plebeiua), xcv 
Megapodagrioninae, 342 
megera (Pararge), xxvii 
Melaeiius, 247 

melancholicua (Aptinus), 40, 60 
,, (Brachinus), 40 

,, (Brachynus), 61 

melanippus (Uanaida), xxxvi 

„ hegesippus ( Danaida), xxiv, 
XXXVI, xxxvii 

Melanophila, 101, 104 

melanura (Melobaais), 74, 77, 83, 101 

melas (Agreuter), 58, 60 

meles (Heteronychus) 370 

Melisodera, 247 

melissa (Danaida), 587, 604 

„ angustata (Danaida), 565, 604, 
605, 606, 607, 609 ' 

,, melittula (Danaida), 565, 604, 

605, 606, 609 

,, nioderata (Danaida), 604, 605, 

606, 607, 608, 609 

,, neptunia (Danaida), 565,574, 
676, 604, 605, 606, 607, 608, 
609, 611, 616, 617,630, 631, 

632, 633, 634, 635. 636. 637, 

633, 639, 678, 679, 686 

. , neptunia f.claribella (Danaida), 
630, 635 

,, neptunia f. protoneptania 
(Danaida), 665, 604, 608, 
609, 611, 630, 631, 632, 633, 


634, 636, 637, 638, 639, 878 
679, 685, 686 

melissa neptunia (Tirumala), 574 
Melobasis, 64, 65, 66, 67, 68, 82, 86 
101, 103, 104 
Melyridae, Ivi, 296, 301 
Melyris, 295 

memnonius (Heteronychus), 381, 38-3, 
384, 385, 390, 433 
Meuama, 568 
mendica (Diaphora), xxvii 

,, var. rustica (Diaphora), xxvii 
Menoponidae, 288 

meridionRlis(l’aratettix),129, 155, 161, 
165 


Meri/.odini, 241, 244 
Merixodus. 241 
Mcrope, 176 

meruense (Xiphidion), 609 
merumontanum (Xiphidion), 509 
menimontanus (Phlesirtes), 609, 510 
Mcstapra, 593 
Metabletus, 18 
Metachanda,,549 
Metachandidae, 544, 545, 547 
metallifera (Melobasis), 67, 70, 71, 78, 
83, 100 

Metriini, 240, 242 
Metrioptera, 128, 124, 162, 528 
meyrioki (Melobasis), 67, 76, 80, 83, 
92, 97, 100 

micaiis (Chlaenius), 463 
Microlepidoptera, xovi, xcix, 544 
Microlcstes, 18, 461 


[icropardalis, 182 

[icropterygidae, 181, 182, 183, 184, 
185 1 87, 188, 189, 190, 193, 195, 
196, 197, 201, 202, 203, 204, 205, 
206, 347, 364, 365 

iicropterygoidea, xviii, 181, 190, -0-, 
203, 204, 205 

licropteryx, 181, 182, 184, 18/, 188, 
349, 360, 361, 362 
ligadopilii, 236, 237, 242 
licratoria (Locusta), 161 ^ 

,, ph. danica (Locusta), 15/ 
likado (Gampsocleis), 520. 53/ 
lilleri (Colpocephahim), 28*'. ^ 
limetis (Cosmopteryx), 645, oj- 
linor (Labia), 143 0 

linute (Metrioptera), 153, o29, 

airanda (Melobasis), 66, 8 , 
rliscelus, 250 

ai.sippus(Hypolininas), 644, 
aitra (Kuploea), 644 
aixtns (t'haraxes), ixvu 
ilnemonica, 181, 195, 361 
duesarchaea, 181, 201 



cli 


Miiesarchaeidae, 181, 201, 202, 203, 
205 

Moclitheroides, 50, 62 
Jlochthenis, 50, 62 
moderata (Tirumala), 604, 605 
iiiodostimi (Zophium), 10 
„ (Zuphium), 63 
modestns (Braohinua), 42, 43 
,, (Brachynua), 61 
„ (Calliatomiinua), 468 

(Hctaronychua), 383, 384, 
385, 434, 436 
moeatus (Mastax). 39, 62 
Jlogiaopliatea, 162 

inokanahanenaia (Drymaduaa), 497, 
515, 622 

moldavka (Metrioptera), 530, 537 
niolitor (Tenebrio), Ivii 
montanata (Xanthorrhoe), 444 
niontanua (Leiatiia), xliv 
niontieola (Melohaaia), 74, 79, 80. 83, 
# 1 , 100 
Morio, 238 

morio (Heteronyclma), 370 
Morionidea, 247 
Morioiiiiii, 242, 247 
llormolyoini, 246 

mosarabicua (Heteronychua), 882, 383, 
384, 386, 390, 420, 428, 429, 438 
mothone (Mdlinaea), xxxviii 
mucronata (Ariatolebia), 60 
mucronatus (Sarothrocrepia), 37, 63 
rauricatua (Tmetliia), 156 
mui'ina (Temiiora), xxxi 
mussitana (Arctopliila), 179, 180 
iniiticiia (Heteronychua), 382, 383, 
384, 385, 389, 420, 422 
Mutilla, Ixxvi, Ixxvii 
.Mutillidae, xxx 
mutsohito (Gainpaocleia), 520 
MylotUris, xcii, xciii 
Myrmecophila, 162 
Mystropoinini, 242 
Myatropomus, 246 
napi (Pieria), xxvii 
narcaea megadhuta (Eriboea), i>riii 
nastuta (Acrida), 142 
natoliae (Saga), 121, 135, 136, 150, 
160 

Xebriini, 243 

nebulosua (Plieropaophua), 43, 63 
necromantia (Semnocoama), 549 
Xeciopliilns, 270 
nccrosia (Nina), 285 
Nednba, 501, 502 
nomertea (Eiiploea), 601 

II ^raeSlana (Euploea), 601 

II iphianassa (Euploea), 601 


neraertea, macleayi (Euploea), 565, 596, 
601, 602, 603, 611, 613, 
614, 615, 616, 617, 620, 
621, 622, 624, 625, 626, 
627, 628, 676, 677, 681, 
682, 683, 684 

Nemoptera. xliv, Ixii, 114, 267, 269 
Nemopteridae, xlv, 263,267,269, 270, 
272 

neobule (Acraea), xlvi 
Neopaeuatia, 195 
Neopteridae, xlv 
Neoaaioaynoeca, 171 
nepaleiisis (Desera), 7, 61 
nephehis saturnus (Papilio), xxxii, 
xxxiii 

Nepticula, liv 
neptunia (Danaida), 616 
neptunua (Dynaates), xcix 
nervosa (Melobasis), 67,68, 76, 83, 84, 
85, 98 

Xesobasis, 305, 306, 313, 315, 334, 
335, 342, 348, 344 
Neuroptera, 203, 204 
nevadensis (Argynnia), vi 
iiiaviua (Amauria), Ixiv, Ixvi 
niavius doniinicanua (Amauria), Ixvi 
489 

niger (Heteronychua), 371, 375, 378, 
380, 882, 383, 384, 385, 386, 387, 
392, 393, 396, 438 
nigra (Oligotoma), 261 
nigricans (Chlaeniua), 462 
nigripeniiia (Pentagonica), 24, 63 
nigrita (Oeodroinicua), 559 
„ (Hexagonia), 27, 62 
„ (Melobasis), 74, 78, 82, S3, 101 
nigrofaaciata (Ophionea), 4, 62 
nigi’ofasciatus (Oedaleus), 119, 125, 

132, 137, 140, 157, 161 
nigroaiguata (Metrioptera), 124, 127 , 
128, 136, 139, 140, 

153, 160, 164, 529, 

531 

,, (Platycleis), 531 
nigrosignatiis (Decticus), 531 
nigrostigina (Xesoba.ais), 308, 316, 

322 332 

nigrovittatus { Rarbitistes), 149,160, 165 
XiuB, 271, 272, 273, 274, 275, 276, 
277, 281, 285 
Nipara, 568 
nireus (Papilio), xxxi 
nitidiventris (Melobasis), 78, 83, 101 
nitidulus (Homorocoryphus), 128, 130, 
152, 160 

nitidus (Heteronychua), 382, 385, 403, 
404, 405 
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nivalis (Synuchus), 559 
nobilitata (Melobaais), 67, 80, 83, 92, 
98 

Kootuidae, 444 
nokomis (Argynnis), vi 
Nolidse, 444 
Komiides, 247 
Nomiini, 242, 247 
Nomius, 247 
Notms, 560, 562 
Notiopliilini, 241, 243 
Notiophilus, 562, 563 
Notodontidae, 206, 444 
ITymphalinae, Ixvi 
Oberea, Ixxvi 

obesus (Bradyporua), 154, 161 
oblougus (Pachytrachelna), 58, 63 
obnubila (Aphyaoneura), xxviii, xxix 
obscura (Anilara), 70, 81 
,, (Anthaxia), 70 

, , (Donacia), 562 

„ (Drypta), 6, 7, 61 

,, (Gampsocleis), 520, 621, 537 

,, (Melobasis), 65, 70, 71, 74, 81, 
100 

obsourata (Danaida), 604, 606, 609 
„ (Tirumala), 604,605 
obsciirella (Melobasis), 72, 78, 82, 88, 
96 

„ var. ignicollis (Melobasis), 
72 

obscurogiittatus (Metabletus), 16, 17, 
62 

obscurus (Decticus), 520, 621, 524 
,, (Gampsocleis), 520, 521 
obsoleta (Melobasis), 82 
obtorta (Xyrosaris), 554 
obtusifrons (Heteronychus), 380, 382, 
383, 384, 385, 388, 407, 409, 410, 
414, 438 

ocoidentale (Aciamon), vi 
occidentalis (Melobasis), 78, 83, 95, 
105 

ochracea (Ortalia), xciii 
„ (Tipula), 178 
octacteuus (Ischnopsylliis), Ivii 
octavia iiatalensis (Precis), xl 
,, sesamus (Precis), xl, Ixi 
octavii (Arens), lii 
Odacanthini, 246, 249 
odius (Aganisthos), xxxviii 
Odonats, 305, 306, 307, 313, 345, 846 
Oecophoridae, 171, 553 
Oedipodidae, 117 
Ogmocoma, 645, 556 
Oinopliila, 545 
olens (Zophium), 9 
,, (Zuphium), 63 


Olynthoscelis, 152 
Omophron, 238', 239, 240 
Oniophronini, 243 
omoscopa (Hieroxsstis), 556 
Omphra, 246 
Ompbreoides, 28, 62 
Oodes, 249 
Oodides, 250 

opacus (Orthogonius), 34, 35, 62 
Ophionea, 3 
Opisthiini, 241, 243 
Opogons, 545, 555 
opuntiae (Epeira), Ixxxvii, Ixxxix 
Oranasma, 668 

oratoria (Iris), 119. 139, 140, 141,145 
160 

Otchesticus, 510 
Oribazus, 238 
orientalis (Blatta), 144 
,, (Chlaenius), 463 
,, (Galerita), 8, 9, 62 
,, (Gampsocleis), 515, 523 
,, (Gnathaphanus), 244 
,, (Tettigonia), 494, 536 
orina (Platycleis), 163, 531 
orissa orissa (Cirroohroa), Ixxviii 
ornata (Olynthoscelis), 527 
,, (Pholidoptera), 527 
„ (Saga), 121, 129, 135, 151, 160 
ornatellns (Dolichoctis), 45, 61 
ornatus (Brsdybaenus), 467 
,, (Mastax)’, 40, 62 

,, (Pericallus), 49, 63 

,, (Poecilimoii), 148, 160, 164 
Ornithoptera, Ixxiv 
Orthacanthacris, 155 
Orthellia, xciii 
Ortbeti-um, 340 
Orthugoniini, 246, 248, 250 
Orthogonius, 35, 36, 02 
Orthoptera, xxvi, Ixxxvi, xcix, 110, 
111, 141, 142, 150, 153, 162, 163, 
457, 492 

Orygocera, 545, 553 
Otiorrhynclius, 662 
Oxylobus, 236 
Ozaena, 246 

Ozaenini, 38, 237, 240, 242, 248 
Pachysagolla, 493, 495, 499 
Pachyteles, 246 

pacificuin (Pseudagrion), 308, 311, 312, 
343 

Palaeosetidae, 181 

Pallasiella, 158 

pal lens (Plocionus), 20, 63 

I>ali)a1is (Atlahticus), 511, 513, r>3/ 

naludosus (Austrolestes), 310 

Famborini, 242, 247 
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pampliilus (Caenonympha), xxvii, 

Ixxii 

,, ab. obsoleta (Caeno- 

iijrinpha), Ixiiii 
pan (Enema), xcvii, xcviii 
Pauagaeiiii, 245 
pangaeus ( Iphiaulax), Ixxvi 
Paiiiacus, 195 
Pauorj)idae, 364 
Paiitala, 341 
paphia(Dryas), xxvii 
Pajiilio, xxxii, zxxiii, xxxiv, 629, 733 
paracosma (Miiesarcliaca), 202 
paradoxa (Fseudopontia), Ixiii 
paradoxus (Heteronychus), 370 
Paradryiiiadusa, 496, 497, 498, 528 
paiallcliia (Celaenephea), 46, 61 

,, (Chorthippus), 123, 137, 140, 
159, 161 

Paraniccoptera, 204 
Paraineles, 144 
Paiatettix, 165 
parreyssi (Mastax), 40, 62 
jiariyi (Clivina), 58, 61 
parunipunotatus (Heteronychus), 375, 
377, 381, 383, 384, 385, 386, 389, 
430, 433, 434, 435, 436, 438 
Passalidius, 235 
pastuchovi (Dryniaclusa), 497 
„ (Paradrymadusa), 497 
Pato.-a, 568 
Patrobus, 559, 562 

I>atruelis (Acrotylus), 115, 125, 126, 
132, 137, 141, 157, 161 
pauliiia (C'atopliaga), v 
pauper (Catasoopus), 49, 61 
paiiiieratus (Heteioiiychus), 403 
I'aykullei (Eiijiloea), 592, 593, 594, 001, 
603, 628, 677, 684, 685 
II (Mestapra), 568 
lectiiiiconiis (Cteiiophora), 176, 178, 

Pectiiiopygus, 289 

Pcieciini, 244, 248 

Pelecium, 248 

Peliocypas, 14, 15, 63 

pel 10 (Attageiius), Ivii 

pellueens (Oeoanthus), 127, 129, 145, 


Pentagonica, 23 
I entagoiiicinae, 24 
lentagonicini, 241, 246, 250 
Percodennns, 241 
Perdita (Hydroptila), 293, 294 
>• (Salpinx), 601 
Ptiegrinator (Mordella), 295 
},/i'Sn'ium (Acridium), 222 
P'ncallus (Clilaenius), 463 


I Perigoninae, 248 
^ringueyi (Thyreonotus), 508 
reripatus, 654 
Peripristus, 46, 63 
Pcrononierns, 462 
perplexa (Hydroptila), 293, 294 
persa (Paradrymadusa), 498 
persica (Embia), 262 
„ (Metrioptera), 529 
„ (Paradrymadusa), 498, 528 
,. (Pliolidoptera), 498, 528 
,, (Platycleis), 629 
pci-sicus (Dromius), 17, 18 
l<etilia (iJanaida), 604, 645 
pietraeus (Omoecstm), 127, 130, 139 
142, 159, 161 

I, (Stenobothris), 123, 128 
phalangioidcs (Ciciudela), 56, 61 
Phaneropteia, 126, 130 
Phaneropterinae, 162 
pharinaeista (Ognioeoma), 557 
Pha'gomira, 493 
phegea (Elymniopsis), xcvj 
plieretes (Albuliua), Iv 
,, (Alicia), xov 
,, (Plebeius), xcv 
PheropsoiJms, 40, 43, 44, 63, 239 
Pliilopteridae, 289. 

Pliilopterus, 289 
philiiotti (Choristella), 864 
i>hlaoas (Chrysophanus), 734 

• , (Heodes), xeix, 665, 693, 694, 
696, 697, 701, 702, 703, 704, 
705, 707, 708, 720, 722, 723, 
724, 729, 730, 731, 732, 735, 
737, 738, 739, 740, 741, 742, 
743 

,, abboti (Heodes), xxiii, 703. 

,, aethiopiica (Heodes), 699, 703 
,,, ab. alba (Heodes), 698, 736 
,, aniericaua (Heodes), 735, 736 
,, ainericaiius (Heodes), 73.6, 738 

,, sub-sp. baralacha (Heodes), 

734, 735 

., ab. biiuiiiotata (Heodes), 698 
,, var.caerulco-punctata (Heodes), 

699, 700, 701, 706, 707, 708, 
709, 710, 711, 712, 713, 714, 
715, 716, 717, 718, 719, 720, 
721, 722, 724, 72.5, 726, 727, 
728, 729, 730, 733, 737, 739 
„ sub-sp. cliiiiensis (Heodes), 723, 
727, 728, 729, 730, 748 
,, sub-sp. cocciiieus (Heodes), 
726, 727, 743 [inisprint for 
coccinea (Heodes)] 

, , var. comedaniiii (Heodes) ,724, 
725 
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phlaeas, ab. coiguncta (Heodea), 69S 
,, ab. cujpriuus (Heodea), 698 
„ yar. eleua (Heodes), 695, 720, 
723, 724, 734 

„ ethiopica (Heodes), xxiii 
,, ab. fasoiate (Heodea), 698, 734 
„ 8ub-sp. fieldeni (Heodes), 735, 
738, 742 

,, sub-sp. flavena (Heodes), 725 
,, fulliolus (Heodea), 736 
,, ab. huebueri (Heodes), 698 
„ race hyperborea (Heodes), 739, 
740, 741, 743 

,, hypophkeaa(Heode8),704,705, 
729, 735, 736, 
737, 738, 739, 
740, 741, 742, 
743 

,, ,, ab. alba (Heodes), 

736, 743 

,, ah. ignita (Heodea), 698 
,, intermedia (Heodes), 698, 736 
,, japonica (Heodes),. 729, 730, 
731, 743 

,, ,, ab. daimio (Heodes), 

729, 730, 743 

,, ab. koebi (Heodes), 698 

,, ab. magnipunctata (Heodes), 

698 

,, ab. obliterata (Heodes), 698, 

736 

,, ab. obsoleta (Heodes), 698 

,, var. oxiana (Heodes), 724 

,, phlaeas (Heodes), xxiii, xxiv, 

703, 704 

, , sub-sp. plilaeoides (Heodes), 

720. 721, 722, 743 
„ pseudophlaeas (Heodes), xxii, 

xxiii, xxiv, 703, 719 
,, ab. radiata (Heodes), 698 

,, ab. schmidtii (Heodes), 698, 

711, 727, 736, 743 
, , sub-sp. stygiamis (Heodes), 734 

,, ab. snbradiata (Heodes), 698 

,, sub-sp. timeus (Heodes), 732, 

733 

,, var. tnranica (Heodes). 723 

,, ab. webbi (Heodes), 698 

„ (Polyonunatua), 73.3 

,, (tiumicia), 701, 739 

Pblesirtes, 503, 504, 509 
Pholidoptera, 123, 152, 162, 497, 498, 
527, 528 

phorbanta (Papilio), 644 
Phreoryctes, 59 

pbyllis (Rhyotbemis), 341, 344 

„ dispar (Bliyothemis), 308, 341, 
344 


Physocrotaphini, 241, 246, 250 
Physoorotaphus, 250 
piceum (Zophium), 10 
„ (Zaphium), 63 
piceua (Psydrus), 247 
picticollis (Melobasis), 78, 83, 95, ]05 
pieridoides (Isbarta), xxxiv, xxxv 
pieroides (Cyclosia), Ixivii 
pietschmanni (Pholidoptera), 527 
pigmenteria (Aphysonema), xxviii, 
zxix 

„ var. keniae (Apliyso- 
neura), xxix 

,, race latiliraba (Apliyso- 
neura), xxix 

,, race pringlei (Aphyso- 
nenra), xxix 
pilosa (Omphra), 460 
placida (Melobasis), 73, 81 
plagiata (Anaitis), v, vi 
,, (Eustra), 37, 38, 62 
plsgiatus (Dromius), 17, 61 
,, (Microlestes), 18, 62 

Plagiotelum, 249 

Planema, 469, 470, 471, 475, 476, 479, 
480. 481, 482, 483 , 484 , 487, 488, 
489 

platessa (Anilara), 70, 81, 82 
Platycleis, 528 
Platynini, 248 
plautilla (Euryphura), Ixvi 

,, f. albimargo (Euryplmra', 

Ixvi 

plebeiana (Crocidosema), 546 
Plebeius, 733 

plebcius (Heteronychus), 411 
plebejus (Heteronychus), 418 
plectrophora (Cenarchis), 551 
plexippus (Daiiaida), 578, 604 , 607,645 

,, intermedia (Danaida),xxivi, 


XXXVII 

„ (Danais), 215, 225, 226, 230 
plicatua (Hexachaetus), 62 
,, (Orthogonius), 33, 62 
Plochiouus, 20 

plorans (Euprepocnemis), 125, 13f, 
140, 156, 161, 163 
plotuikovi (Metrioptera), 529 
,, IPlatycleis), 529 
plumipes (Uloborus), xci 
podalirius (Papilio), 114 ^ 
podolica (Gampsocleis), 615, 51( 
Pocciliraon, 128, 137, 142_ 
poggei (Planema), 469, toj 

476, 477, 478, *^9’^ 
„ r. nelaoni (Planema), 470, m 
Pogonini, 248 
Pogonoglossus, 250 
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Pogosostoma, 27 
Polistes, XXX, 575 
polita (Batoscelis), 57, 60 
politus (Bembus), 463 
polonus (Agriades), liv 
Polysarcus, 164 

^jolyxena, r. cassaudra (Thais), xcv 

» (Zerynthia),xcv 
porteri (Melobasis), 69, 80, 100 
prasina (Melobasis), 80, 82 
prasinana (Halias), 456 
praslineiisis (Allochotes), 296, 304 
praxiiioe (Dismorphia), Ixviii, Izix 
prenjica (Metriopteta), 532, 537 
,, (Platycleis), 632 
prctiosa (Melobasis), 81, 100 
nrisca (Melobasis), 67, 69, 74, 77, 81, 

‘ 83 

priscata (Cenarchis), 552 
Procordiilia, 339, 343 
Prodi'oiiius, 152 

profunde-striatus (Orthogouius), 32, 62 
Promecognathini, 238, 240, 243 
pronuba (Tirphaeiia), xiv, Ixxxi 
propinqua (Slelobasia), 68, 71, 80, 100 
proserpina (Deragena), 568, 589, 593 
„ ( Knploea), 589, 590, 591 

Protogoniiis, xxxvii, zxxviii, xl, zlii, ^ 
Izrii, Ixviii, Izix 
Prototheoridae, 181 
proximus (Stenolophus), 467 
Pseudacraea, Ixiv, 475, 479, 484, 488 
I’seudagrion, 306, 311, 313, 315, 333, 
335, 342, 343 

pseudeuryta (Planema), 470, 471, 474, 
475, 482, 490 
Pseudogonalos, xxix 
Pseudomorphini, 246 
Pseudopyrellia, xoiii 
pseudospretella (Borkliausenia), Ivii 
Psychopsis, xliii, 264 
Psydriiii, 242, 247 
Psydrus, 247 

Pterocluoza, Ixxxiii, Ixxxri 
Pteroorooe, 273,274, 276, 285 
Pterocyrtus, 241 
Pterophoridae, 546 
Pterostichides, 240, 248 
Ptevostichini, 234, 235, 236, 237, 244, 
247, 248, 249, 250 
Pterostiohus, 248 
pnbescens (&yptophagu8), Ivii 
raenlis (Heteronychua), 382, 383, 384, 
385, 389, 423, 437 
I'll Cher (Chlaonius), 463 . 
pu chra (Meloliasis). 69, 73, 81. 100 
I'liichricomis (Hydroptila), 291, 292, 


pnlvinatus sub-sp. declivus (Chorthip- 
pus), 123, 137, 140, 169, 161, 164 
pnnctatus (Tetragonodems), 54, 63 
puncticollis (Brachinus), 41 
,, (Braohynus), 61 

„ (Heteronyohus), 369, 375, 

877, 380, 381, 383, 384, 

386, 390, 432, 433, 434, 
438 

„ (Melobasis), 81, 100 

,1 (Orthogouius), 32, 63 

puncter (Bittacus), 360 
punctolineatus (Heteronydmsl, 401. 
402 

pupulus (Ctenodecticus), 514 
purpurascens (Melobasis), 65, 66, 69, 
73, 79, 80, S3 

purpureipennis (Laius), 302 
purpureo-signata (Melobasis), 65, 74, 
811, 81, 82 
pusilla (Xina), 285 
pusillus (Phreoryctes), 59, 63 
pygidialis (Heteronychus), 382, 383, 
884, 385, 389, 419, 420, 437 
pygmaea (Agriocnemis), 836 
pygmaeus (Xomius), 247 
pypieata (Enpithoecia), xxvii 
OTlnovi (Metnoptera), 534, 635, 537 
Pyi'alidae, 444 

pyritoss (Melobasis), 69, 81, 99, 100 
Pyroderces, 545 

qazvineiisis (Paradrymadusa), 498 
quadricollis (Orthogouius), 32, 63 
quadricolor (Chlaenius), 463 
quadrideutata (Aristolebia), 36, 37, 60 
quadrifoveatus (Scirtes), 300 
qlisdrifoveolatus (Cyphon), 299 
qnadrijuga (Sabatinca), 352, 353, 355 
quadrimacuiatus (Aephnidius), 53, 54 
60 

,, (Anaulacus), 60 

quadrinotata (Melobasis), 77, 83, 84, 
105 

quadrinotatus (Tetragonoderus) 55, 63 
quadripunctata (Phaueroptera), 126, 
130, 150, 160 

quadripunctatus (Metabletus), 17, 62 
quadrisiguatus (Tetragouoderus), 56, 
63, 467 

raia (Platycleis), 631, 532 
Raniburiella, 139, 140, 158 
rapae (Pachyprotasis), lii 
„ (Pieris), vi 
Kaphidia, 263 

raymondi (Omocestus), 142, 169 
recticauda (Drymadusa), 497 
,, (Gampsocleis), 526 
regalia (Catascopus), 49, 61 
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regalis.(Melobasi8), 67, 79, 8S, 97, 105 
religiosa (Mantis), 119, 126, 127, 132, 
164, 138, 140, 141, 145, 160 
renitens (Anoplogenius), 60 
Bequena, 503, 604 
resinosus (Platyrrliinua), lxx 
retowskii (ParMiymadiua), 498 
rex (Papilio), Ixi 

Rhacoclees, 501 [misprint for 'Rhaco- 
cleis] 

Rhacocleis, 123, 130, 501 
rhamni (Gonepteryx), viii, xiv, xv 
rhodope tahauica (Histia), Ixxv 
rhombophorus (Tetragonoderns), 54, 63 
Rhyothemis, 341 
ridleyanus (Papilio), Ixvii 
riparia (Labidura), 143 
ripheus (Chrysiridia), Ixix, Ixxx, 439, 
441, 442, 443, 446, 457, 458 
Risophilus, 15, 63 ' 
riveti ( Psorodonotus), 152 
Kivetina, 132, 138, 139, 140, 141 
robusta (Melobasis), 77, 83, 85, 86, 105 
roeselii (Locusta), 532 

,, (Metrioptera), 124, 127, 153, 
161, 164, 531, 532, 533, 534, 
535, 536 

,, var. bispina (Metrioptera), 534 
rosicoma (Sabatinca), 354, 356, 359 
rostratus ( Philopterus), 289, 290 
rothei (Melobasis), 77, 83, 100 
rotundata (Dolicboctis), 61 
rotundatus (Dolicboctis), 461 

,, (Mochtliei-us), 34, 45, 62, 
461 

rotundicollis (Melobasis), 67, 72, 82, 100 
rubricosta (Mylolliris), xciii, xciv 
rubro-niarginata (Melobasis), 70, 71, 
81, 100 

rudestriatus (Heteronyclius), 383, 384, 
385, 434, 436 
ruficeps (C'olpodes), 28, 61 
rufiobllis (Pentagonioa), 23, 24, 63 
rufipes (Omocestus), 123, 126, 127, 128, 
137, 139, 140, 141, 159, 161 
rufiventris (Orthogouivis), 34, 63 
rugicollis (Desera), 8, 61 
rugifrons (Hetcronychus), 882, 383, 
389, 416, 418, 422, 425 
ruhama (Pseudacraea), zcvi 
Ruralus, 733 
rusina (Draconia), Ixxzxi 
rusticus ( Heteronyclius), 392, 393 
nitberfodi (Ceiitroctena), Ixxix 
Sabanosa, 568 

Sabatinca, Ixix, 181, 182, 184, 347, 
348, 349, 350, 354, 358, 359, 360, 
361, 362, 363, 364 


Sabina (Orthetrum), 308, 340, 344 
sabulosa sub-sp. indecisa (Metrioptera), 


Saga, 118,121, 122, 123, 134, 135,136 
139, 150, 151 ’ 

Sagidae, 1^ 

Saginae, 493, 495 
Salpinx, 598, 601 
sanctao-belenae (Ilieroxestis), xvii 
Saprostes, 235 
Sarobia, 568 
satellitia (Eupsilia), ix 
satunini (Olyntboscelis), 527 
,, (Paradrymadnsa), 498 

,, (Pbolidoptera), 527 

saiindersi (Melobasis), 70, 71, 82 
savignyi (Embia), 261 
sazi (Josandreva), 275, 284 
scabrosa (Ptilodactyla), 296, 300 
Scalidion, 86 
Scaraphites, 237 
Scaritides, 236 

Scaritini, 235, 236, 237, 238, 242, 246 
scatophaga (Xeossiosynoeca), lii, 172 
scbelkovnikovae (Gainpsooleis), 515, 
519, 523, 524 
Scbizogenius, 246 
scbmeltzii (Dergena), 596 

„ (Kuploea), 565, 586, 696, 
597, 606 


„ scbmeltrii (Kuploea), 597 

„ wbitmei (Euploea), 597 

scbmidt-goebeli (Ortbogonius), 35, 63 
scbniidti (Cryptophagiis), lii 
sciadocoma (Hirroxestis), 556 
scintillans (Anebomenus), 468 
,, (Catascopus), 48, 61 

Scirtes, 295, 304 
scitiilus (Bracbinus), 41 
,, (Bracbynus), 61 
scotomedes (Bracbinus), 460 
scutatus (Diceropygus), 103 

,, (Polysarcus), 149, 160, 164 
sedakovii (Decticus), 518, 519 

,, (Gampsocleis), 518, 520, 521 

selene (Scarites), 55, 63 
sellaU (Lcbia), 22, 62 
selysi (Nesobasis), 308, 316, 32/, 328, 


semenovi (Metrioptera), 529 
,, (Platycleis), 529_ 
semiaenea (Arytropteris), 505, 606 
seniiaeneus (Tboracistus), 506 ^ 
(Tborancistus), sOb 

i; (Tbyreoiiotus), 505 
scmipurpurella (Eriocraiiia), 1 i > 

199, 200 . , 

semi-striata (Melobasis), 81, 100 
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semi-suturalis (Melobasis), 70, 81, 
100 

semivittatus (Barysomua), 467 
Semnocosma, 548 

sepium <Metrioptera), 124, 127, 128, 
137, 140, 153, 161, 165 
septem-plagiata (Melobasis), 80, 83, 
91, 105 

sei'iata (Euploea), 600, 601 
sericans (Masoreus), 50, 62 
„ (Mochtheroides), 51, 62 
sericatus (Laius), 296, 301 
sericea (Donacia), 560, 561, 562 
sericipennis (Anaulacns), 52, 53, 60 
scrrata (Oinophila). 555 . 
serratula (Melobasis), 81, 82, 100 
scrvillea (Aerometopa), 126, 127, 160, 
160 

servus (Graphostethus), xciii 
sesara (Xois), 575, 576 
setacea (Croce), 284, 285 . 

j, (Tliysanocroce), 284, 285 
sezguttata (Anthia), 462 
sexplagiata (Melobasis), 65, 68, 79, 81, 
83, 91, 99 

seycliellcnsis (Scirtes), 296, 299, 300 
Stitakantha, 46, 63 

8helkovnikorae(Gampsocleis), 523, 524 
[misprint for schelkovnikorae (Gamp- 
socleis)] 

Siagona, 239 

Siagonini, 235, 212, 247 

Sibylla (Limenitis), viii, xxxviii, Ixix 

siderea (Drypta), 6, 61 

Siderone, xxxviii 

signata (Pholidoptera), 627 

siraifer (Peliooypas), 12, 63 

Silphomorpha, 239 

Siniaethis, 545 

simmondsi (Euploea), 589 

„ (Nesobasis), 308, 316, 320 

simplana (Hedya), xcvi 
simplex (Aeplmidius), 52, 60 

„ (Donacia), xvi, 559, 561, 562 
,, (Melobasis), 68, 69, 70, 71, 
72, 74, 75, 77, 78, 81, 83, 
95, 96, 100 

siraulans (Heteronychus), 383, 884, 
385, 390, 430, 438 
,, (Hydroptila), 292, 293 

sinensis (Atlanticus), 612, 536 
,, (Decticus), 522 
I, (Gampsocleis), 522 
sinuata (Euryusa), Ivii 
sinuosa (Spilonota), 546 
Siphonaptera, Ixxxi 
smaragdulus (Catascopus), 49, 61 
II (Stenolophus), 468 


smyrnensis (Pholidoptera), 123, 124 
129, 137, 140, 152, 160 
sordida (Melobasis), 70, 74, 81, 100 
„ (Paradrymadusa), 498 
soror (Melobasis), 68, 81, 100 
Bowinskyi (Gampsocleis), 515, 518 
sparsa ( Hydroptila), 293 
speciosa (Melobasis), 66, 82, 100 
spilotus (Dromius), 16, 61 
„ (Metabletus), 62 
spinulosa (Gampsocleis), 492, 518, 519 
splendida (Buprestis), 69 
. ,, (Melobasis), 65, 80 
splendidula (Calleida), 11, 12 
„ (Callida), 61 
squamiptera (Metrioptera), 529 
,, (Platycleis), 529 
stagnicolana (Baetra), 547 
statira (Catopsilia), 208 209, 218, 220, 
222, 226, 228 
staudingeri (Castuia), lix 
Stauroderus, 162 
stchnkini (Decticus), 527 
stegodyphobius (Batrachedra), xciv 
Stegodyplms, xcii, xciii, xciv 
steindachneri (Arytropteris), 502 
Stenobothrus, 162 
Stenochila, 241, 249 - 
stenoderus (Phcropsoplius), 44, 63 
Stereostoma, 235 
Stigmodera, 64, 68 

storeyi (Pterocroce), xliv, xlv, 268, 
267, 273, 276,277, 283, 285, 287 
Storthodontus, 235 

strepens (Aeolopns), 115, 127, 130, 
137, 140, 141, 157, 161 
striata (Dolichoctis), 86, 45, 61 
stridulus (Psophus), 116 
striola (Oxacis), 295 
striolata (Cicindela), 56, .61 
Styphlomerus, 43, 63 
suaveola (Melobasis), 69, 80, 82 
subaptera (Hololampra), 144 
subcarnea ( Pyroderces), 553 
subcerrinella (Hieroxestis), 556 
subconica (Melobasis), 77, 83, 86, 105 
subcyanea (Melobasis), 73, 81, 100 
subbilgnrans (Melobasis), 66, 81 
sub-fulvata (Eupithoecia), xxvii 
subbamatus (Chlaenius), 463 
subhunieralis (Nesobasis), 308, 316, 
323, 325, 326 

sublevata (Metachanda), 548 
subulatum (Acrydium), 129, 155, 161 
succenturiata (Eupithoecia), xxvii 
sulae (Lipeurus), 289 
,, (Pectinopygus), 289, 290 
sulcatus (Orthogonius), 33, 63 
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. sumatrator (Disphinctas), Izxv 
superija (Melobasis), 68, 69, 79,83, 99, 
lOO 

siituralis ((Vclosomus), 464, 465 

„ (Melobasis), 65, 67, 70, 75, 
76, 79, 81, 82, 83, 90, 100 
,, (Peliocrpas), 12, 13, 63 
suturellus (Bracnynua), 42, 61 
syMna (Mesoseniia), xcvii 
Syntiiemia, 339 
Syntomidae, 444 
Synuchiia, 562 
Syrphidae, l/'O 

tamerlana (Ganipsocleis), 518, 519 
tartarus (Gryllus), 146 

,, var. obscurus (Gryllna), 129, 
146, 160, 163 

,, (Pteronemobius), 146, 160, 

163 

tau (Hemicordulia), 308, 340, 345 
„ (Lebia), 22, 62 
Teiaobasis, 315, 342 
Telebasia, 313 

telegastrum (Nesobasia), 308, 315, 317 
Teleplioridae, 296, 301 
tenucatriatus (Heteronydnia), 375, 380, 
382, 383, 384, 385, 386, 387, 393, 
394, 396, 397, 438 
tarea (Precis), Izv 
,, elgiva (Precis), Ixv 
ter^estinua (Aeolopns), 115 
Terias, Izziii, Ixxiv, 575 
terminalis (Hexagonia), 27, 62 
terminata (Hexagonia), 25, 26, 27, 28, 
62 

,, (Melobasis), 74, 76, 78, 83, 
101 

Tenuitidae, xliv, 258, 261 
teasellatum (Xestobium), Ivii 
teatacens (Leptotrachelns), 28, 62 
tetracolon (Doliohoctia), 461 
Tetragonica, 14. 15, 63 
'retragonoderini, 241, 246, 250 
tetraapilota (Arame), 60 

„ (Caanonia), 3, 61 
tetraspilotus (Mochtherua), 45, 51, 62, 
461 

tetrastigma (Dolichoctis), 45, 61 
Tetratlienn's, 343 
Tetrigidae, 155 
Tettigonia, 493, 522. 524, 526 
Tettigoniidae, viii, 128, 147 
Tettigoniinae, 492, 493, 495 
Thais, 114 

thalassinnin (Meconema), 128 
thalasaintis (Aeolopua), 114, 137, 140, 
141, 157, 161 
Thaumatopaeidae, 444 


theobene (Cymothoe), Ixvi 

„ nigreacens (Cymothoe), Ixvi 
theoriiia (Pseudacraea), xcvi 
thetis (Agriades), liv, Iv, xct 
„ (Polyommatus), Iviii, xov 
„ conjunctaria (Polyommatus), 
Iviii 

thomaoni (Melobasis), 66, 74, 81, 100 
thoraoica (Melobasis), 73, 75. 79. 83 
100 

thoracicum (Xiphidion), 128 
Thoracistua, 503, 504, 505, 507 
Thjrreoptenis, 46 
Thyrididae, Ixxxiii 
Thysaneura, xliv [misprint for Thvsa- 
nura] 

Thyaanocroce, 271, 273, 274, 276, 284 
285 


Thysanura, xliv, 258 
tibialis (Ochrilidia), 142 
timeua (Chrysophaims), 734 
Tinea, 557 

tineana (Ancylia), xcvi 
Tineidae, 545, 556 
Tineoidea, 201 
Tipiila, 176, 177, 180 
tiridatea (Cliaraxes), Ixvii 
Tirumala, 637 
Tmethis, 139, 156 
tomeutosua (Craspedophorns), 462 
tomini (Mctrioptera), 529 
„ (Platycleis), 529 
Torresita, 68 
Tortricidae, 546 

torvina (Euploea), 592, 593, 594, 591, 
603 


„ rileyi (Euploea), 593 
„ torvina (Euploea), 593 
Tracliypachini, 240, 243 
Trachyphloeua, 560, 562 
Traniea, 341 

transmarina (Tramea), 341 
traiisvaalensis (Heteronychus), 416, 
416 

traiisvalieus (Heteronychus), 376, 380, 
383 , 384 , 386, 388, 405, 406, 407, 
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anaveraa (Coptodem), 29, 30, 31, 61 
anaversicollia (Luciola), 296 
ansvola (Bactra), 546 
apezina (Cosmia), ix 
rechii, 248 

rechini, 234, 236, 246, 248 
iangularia (Tachya), xxi 
richiaia, 462 

richoptera, fvi, 182, 197, 20 , 
205, 291,292 
icolor (Mordella), 295 
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tricolor (Paracinema), 125, 168, 161 
trifasciata (Melobaais), 83 
trifolii (Zygaena), lyiii 
Trigonalys, xxix 
Trigonodactyla, 27, 63 
trilinea (Grammesia), xiv 
trimaculatus (Macrochihia), 37, 62, 
460 

Trimei-us, 249 
Trineuragrion, 312 
tripustulatua (Macrocheilus), 460 
„ (Macrochilaa), 37, 62 
tristis (Drypta), 7, 61 
„ (Heteronychus), 382, 383, 384, 
386 389, 413, 420, 421, 436, 
438 

trivialis ( Diplacodes), 308, 341, 344 
„ (Erioptera), 177, 180 
Troiiga, 568 
Tropizaspis, 501 

truclitnana (Bainburiella), 124, 132, 
142, 158, 161 

truiicata (Ancistrura), 123, 149, 160, 
165 

,, (Chelidoptera), 530 

„ (Libresthis), 67, 62 

„ (Metrioptera), 124, 186, 139, 

140, 153, 160, 529, 580 
„ (Platycleis), 629, 530 

tninoatella (Cortioaria), lii 
trnnoatus (Pogoiioglossiis), 67, 63 
tuber (Mero^e), xxvi, 176, 177 
tugela (Precis), il 
tulliolus (Euploea), 598 

,, forateri (Euploea), 565, 696, 
597, 598, 599, 600, 803, 

611, 613, 614, 615, 616, 

617, 618, 619, 620, 621, 

622, 623, 624, 628, 635, 

678, 678, 879, 680, 681, 

682, 683 

„ protoforsteri (Euploea), 565, 

597, 599, 600, 601, 811, 

619, 624, 625, 627, 628, 

877, 678, 680, 60, 683, 

684 

„ tulliolus (Euploea), 614 

turilega (Simaethia), 654 
turpis (Dexerrab 509, 536 
turrita (Acrida), 134, 139, 140, 141, 
142, 159, 161 
Tylopsia, 123, 139 
Typophyllum, Ixxxiii 
ucleiiaia (Gryllomorpha), 147, 160, 165 
Ulysses (Heterogomphus), xoix 
Umtata, 60S 

unicolor (Hypolimnas), 588 
unifasciatus (Somotrichus), 21, 63 


uniformis (Auilara), 81, 83 

„ (Melobasis), 67, 77, 87, 105 

., (Peliocypas), 15, 63 

upailon (Agrotis), 208, 213 
Uraniidae, 443, 444, 446 
Urodus, liv 
urticae (Vanessa), 230 
ussheri (Palla), Ixv 
ussuriensis (Gampsocleis), 515, 519, 
623, 524 
Vadebra, 568 
vagans ( Hodotermes), 261 
„ (Stauroderus), 142, 159 
validicornis (Pogonoglossus), 67, 63 
Vanessa, 649 

variabilis (Celes), 116, 131, 157, 161 
„ (Rhadiurgus), 178, 180 
variegatus (Tridactylus), 129, 147, 160 
varium (Meconema), 150, 160, 164 
vasariensis (Ctenodecticus), 615 
verna (Melobasis), 69, 80, 100 
verrueivora (Tettigonia), 526 
verrucivorus (Decticus), 116, 124, 127, 
133, 136, 154, 161, 527, 528 
vertebralis (Melobasis), 67, 77 , 83, 
105 

verticalis (Rcquena), 505 
vesaua (Cenarubis), 549, 550 
Vespa, XXX 

vespertilionis (Argas), Ivii 
vesta (Teracolus), xlvii 
veterata (Cenarchis), 552 
viator (Heteronycbus), 405, 406, 407 
vioina (Melobasis), 70, 81, 101 
vilis (Hamitermes), 261 
villica (Arctia), liv 
villosus (Dryocoetes), Ivii 
vinula (Dicranura), xliv, 251 
violacea (Melobasis), 82, 101 
violaceus (Catascopus), 48, 61 
virgaureae (Polyonmiatus), 733 
virginiensis (Pyraineis), xix 
viridiauratus (Diceropygus), 103 
vindiceps (Melobasis), 70, 71, 75, 77, 
83, 100 

viridicollis (Melobasis), 75, 82, 101 
viridifer (Tboracistus), 508, 536 
,, (Tborancistus), 508 
,, (Tliyreonotus), 508 
viridinitens (Melobasis), 68, 81, 82 
viridiobscura (Melobasis), 82 
viridipennis (Paradrymadusa), 498 
v'iridis (Melobasis), 70, 71, 81, 100 
viridissima (Tettigonia), 132, 137, 151 
160, 493, 495, 526 
,, (Tylopsis), 128, 130 
viridissimo (Tettigonia), 495 [misprint 
for viridissima (Tettigonia)] 
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viridiventrU (Melobasis), 70, 81, 101 
viridnlus (Omocestua), 139, 159, 161, 
164 

vitiensis (Agriocneniia), 308, 335, 337, 
843 

,, (Aiistrolestea), 307, 309, 343 
vittata (Melobasis), 69, 73, 75, 80, 82, 
83, 100 

,, (Metrioptera), 531 
„ (Saga), 151 
vitteiieti (Ptproneinobiua), 146 
vittigera (Melobasis), 82 
vittigenim (Zophiutn), 10 
,, (Zuphium), 63 
vix-striatiis (Heteronychus), 368, 382, 
383, 384, 386, 388, 400, 403, 438 
vulgaris (Douacia), xvi 
Tuliieratus (Chlacnina), 463 
rvablbergi (Trielioptilua), 546 
w-albura (Strymon), 106, 108 
wallacei (Appiaa), iv 
,, (Catophaga), iv 
werneri (Paradrymadusa), 498 
westernianui (Platynodea), 239 
whitmei (Deragena), 596 

„ (Euploea), 565, 596, 597 
wilnisi (Heteronyohns), 378, 385, 398, 
394, 393 

wollastoni (Pieria), xx 
U'oodfordi (Jainides), 630 
Xanierpus, 303 
xanthacrus (Clilaenius), 463 
,, (Lomasa), 230 


Xanthagrion, 313 
Xanthocnemis, 315 
xanthomerus (Orthogoiiius), 465, 466 
xaiitliophana (Aristolebia), 60 
,, (Lebia), 37, 62 
Xenoses, Ixxv 
xiphia (Pararge), xix 
Xipbidion, 123, 509 
xutlms (Papilio), Ixxii 
Xyrosaris, 545 
yerburyi (Teracolus), xlvii 
yersini (Arachnoceplialus), 126, 129 
142, 147, 160 
Zabrini, 242, 247 
Zabnis, 248 
Zacotiiii, 242, 248 
Zacotiis, 243 
zantns (Tenniora), xxxi 
zebra (Olynthoscelis), 527 
,, (Pliolidoptera), 527 
zcelaudica (Diplocbila), 464 
zeelandicus (Renibus), 464 
zelica (Cbaraxes), Ixv 
zouodoxa (Sabatinca), 331, 352, 335. 
359, 363 

zoolina (Cbaraxes), Ixv 
Zophium, 10 

zuraida (Sericocoris), xlviii 
Zoyiihium, 10 
Zuphiini, 241, 246 
Zuphium, 10 
Zygaeiiidae, Iviii 

Zygoptera, 303, 306, 307, 309, 344 
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ERRATA. 

Transactions, 1923. 

Page 208, line 18, and page 214, line 24, for Cydamon read Cydimon. 
„ 374, 2 lines from bottom, for Lionel reod Louis. 

„ 414, 4 lines from bottom, for H. densaifrona read H. densatifrona. 
„ 418, line 15, for H. jdebejm read H. plebeiua. 

„ 436, line 10, for rudestriatis read rudestriatus. 

„ 443, line I, for 1889 read 1899. 

,, 495, line 19, for T. viridisaimo read T. viridiasirm. 

„ .501, line 1, for Bhacockea read Rhacocleia. 

„ 515, 5 lines from bottom, for chritinici read chriatinici. 

„ 523, lines 30, 31, 35, and page 524, line 7, for G. ahelkaimikovae 
read G, aehelkovnitovae. 

„ 567, line 33, for Frederick read Frederic. 

„ 682, line 11, /or Fijiau read Fijian. 

„ 727, line 7, and page 743, line 23, for coccineua read eoecinea. 
Proceedings. 

Page xliv, 4 lines from bottom, for Thysaneura read Thysanura. 

„ Ixvii, line 16, for C. triridatea read C. tiridates, 

„ Ixxii, line 3, for Aphejwgastar read AphenogaaUr. 
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